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STOCK FEEDING. 
By w. H. DALRYMPLE. 
. li'ood, in the broad sense of the term, is the rua.terial which 
l~ taken into the animal body to build up its tissues and to Y~eld energy. The act of living brings into activity all of the 
:ltal processes, which, in reality, means work. In fact, life is 
ll:npossible without work· but the work spoken of here has 
special reference to that ~hich every vital act produces. Every ~ovement of every organ in the body; 1Jhe very -act o! breath-
~~;; every contraction of the heart in forcing the· vital fluid 
ough the arterial and other channels; the tension brought u~on the muscles in the act of standing; the contraction ancI 
re axation of those same muscles in progression; the effort 
Produced in the proces of chewing, and of digestion In general, auh~ so forth, all call for w-0rk of varied degrees of intensity; 
w ich . th . . . f 
' l n o er words, 1s an expenditure of vital orce or energy, 
and wh· h lC has to be conserved, built up, or replaced from the 
outside by means of suitable nutrients contained ln the different 
mat · 
erials W•hich we call food. 
of ~eprive the animal economy of nourishment for any length 
tune, it will subsist upon the nutrient material already built ~P, or incorporated, in its own tissues so long as it will last. 
t' ut gradually emaciation will take pla e, and death from ina11i-
ion, or starvation, will ultimately re ult. 
:Food, then, is as ab olutely essential to the life development ~:d energy of the animal machine as fuel is to the movement of 
:f stcam-engin . It is converted into ]Jeat and e:i:iergy in the 
'.rorrner_ just as fuel is in the latter-by a process of oxidation. 
1 ° n
1aintain a healthy or normal equilibrium, however, food 
ti.as to be regularly supplied the anima
l so as to replace the 
issues th i at are •constantly .b ing wasted, and the energy that 8 ~stantly being expended, as the result of work. . 
ll'lost ha~ to feed and how to feed it, in order to obtam tlle 
b satisfactory results at the least possible cost, however, lrn.:s 
C eenf and always will be one of the chief econo
mtc problems 
on l'o t' 
n in11 the feeder of live stock. 
th The fact io,s well known to all who have mad a study of 
economic f <ling of ·: :il'm animals, that the '' f 1 ed depart-
4 
ment" calls .for the expenditure of more money than any othez 
connected with the ownership of work stock especially. 
Those who feed intelligently, that is, are governed by an 
intelligent conception of the physsiologic requirements of ani-
mals p rforming different grades of labor, may be said to be'Long 
fo the ''great minority;'' and in consequence of tJbe want of 
this special knowledge there is frequently rain enormous amount 
of unnecessary loss in various ways. For example : 
(1) It is frequently the case that animals receive more food 
than is necessary for their most perfect health and working 
condition. There being J. limit to the digestive powers, .food 
1hat i par.takrn of above that required for proper matntenance 
(according to the class of animal aind the work demanded), 
not only overtaxes the digestive organs an<l, consequently, ex-
cites di ease, ·but is an, absolute waste. 
(2) An insufficient quantity, on the other hand, causes loss 
by producing debility, throu@l want of th necessary nutrition, 
ainu consequent inability to perform the desired amount of work. 
. (3) Food that is not properly balanced, with regard to its 
digestible nutrients, causes loss by destroying the equilibrium 
(of tbos nutrients) demanded by the animal economy for its 
prop r maintenance, so t~at one s t of tissues may be exces-
sively nouri bed, while others, and those, perhaps, the mort:1 
important, do not receive a sufficiency. As an illustration: A 
ration for a work hor e or mule may be so baidly balanced (one-
sided), that instead of having a sufficient quantity of nutrients 
to develop muscular strengtfu, it may contain an undue propor-
ti<m of tho e which go to form f.at, and hence bring aoout u 
condition of obesity, combined with want of muscular energy, 
that is inimical to the performance of excessive muscular effort 
(hard work) required of an animal of this class. And, con-
ver ely, wh n fat production is the obj ct sought, the fat-form-
ing nutrients may be so deficient, with an excess 01 muscle-
forming constituents, as to inhibit the production of the de-
ir d r ults, etc. 
Loui iana 's po sibilities in th matter of stock food produc-
tion, both a reO'ards direct pr ducts and by-products, may be 
aid to b unlimited. In fact, with the valuabl" oy-products 
of h r cotton-oil mill , rice mill and sugar factories ndd d to 
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her store of natural wealth in grains and leguminous forage 
crops, she may be said to have ideal conditions for the raising 
and feeding -0f live srock of all kinds. 
Bulletin No. 115, on a similar subject, was in such constant 
demand from its issuance that it became wholly exhausted, and 
to meet the almost daily requests for information along this 
important line, the Experiment Station has prepared t;his pub-
lication to take its place. As heretofore, it is the purpose -0f 
this bulletin to draw the attention of our . stockowners to some 
of our most available feeding materials, and ihow they may be 
intelligently utilized to the best advantage; and it is hoped that 
the information here given may have been presented in such a 
manner as to be both acceptable and intelligible to those in need 
of it, as the subject is one of the utmost importance to the live 
stock interests of the State. 
Bef-0re entering upon an enumeration, etc., of our available 
feeding materi.als, it will be necessary to refer, briefly, to a fe~ 
of the technicalities connected with the principles and practice 
of feeding, which the feeder ou~t to understand in order that 
he may 1be able to intelligently apply the principles to the prac-
tice; or, in other words, know what he is doing; why he is doing 
it, and the results it is reasonable for him to expect. 
In the first place, the body of the living animal contains, 
or is made up of, a number of substances very similar to those 
found in plants, such as water, nitrogeneous matter or protein, 
fat, and mineral matter. In the ·act of living, these materials 
in t.ihe animal body are constantly being used up, 11.D.d if not 
continually supplied, through the medium of the various plant 
food products, the animal will, as previously mentioned, grad-
ually become emaciated and, ultjmately, die. 
In the case of herbivorous animals, such as the common 
domestic animals of the farm, which all, more or less, subsist 
on herbage or plants of one kind or another, their food contains 
an additional group of substances to those mentioned, viz., car-
bohydrates, or nitrogen-free extract, of which starch and sugar 
are good examples. 
Before being able to build up and nouri ih the boi:y-ttssues 
of the aniimal, which are composed of the substances alluded 
to, tJie feeder ought to be familiar with the compo ition of the 
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food materials which have to accomplish the work. These may 
be mentioned as follows: 
(1) WA.TER. 
Everyone who feeds stock may not be .altogether conversant 
w:ith the fact that all food stuffs, no matter ihow dry they may 
appear, contain a considerable amount of water, or what may 
be termed moisture. 
In grains and dried or cured fodders, like hay11, It is esti-
mated at about from 8 to 15 per cent of the weight of the food; 
in the grasses, and other green foods, it may run as high as 80 
per cent; while in roots, such as turnips, rutabagas, stock beets, 
carrots etc., 90 per cent of their weight may be reached. 
Although water is a very essential part of the animal body, 
constituting about from 40 to 60 per cent of its live weight, 
the value of a food material is not considered fr()lfil the stand· 
point of the .amount of water contained in it, but is based upon 
its dry matter, or what the chemist terms its water-free content. 
For example : If 100 pounds of oats, of averag& sample, are 
subjected to slow heat, not sufficient to burn them, and aftel"· 
ward weighed, they will be found to have 1-0st 11 pounds, whicl1 
is the weight of the water they had perviously contained. The 
remaining 89 pounds represents the dry matter. Hence, in 
computing a ration for an animal, only the water-free subst·ance 
is considered. ' 
(2) ASH OR MINERAL MATTER. 
This can probably best be understood ·by stating that that 
which remains over of .a sample of food stuff, aft~r its organic 
matter has ·be n completely burned, fa the ash or mineral matter, 
that had been taken up and stored by the plant during the 
period of its growth. This ash in the food, which is composea 
largely of lime, potash, magnesia, soda, iron, etc., serves to sup· 
ply the mineral matter required .by the animal to build up its 
bony and other structures. 
Foods in general, however, contain a sufficieucy o! miner.al 
matter for the demands of the an:imal, with the posstt>le excep· 
ion of common salt (chloride of sodium), which usually has to 
be supplied. · 
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(3) PROTEIN OR NITROGENOUS SUBSTA.NCE. 
The term protein is fwm the Greek, and means ''to hold 
the first place.'' Its name is derived from its occupying the 
first .or most important place in relation to the albuminous prin-
ciples. The term is here used, however, to characterize the 
constituents of feeding stuffs containing nitrogen; or, in other 
words, the nitrogenous compounds of stock foods, both vegetable 
and animal, are, for the sake .of brevity and converuence, desig-
nated as a class by the term, PROTEIN. · 
Belonging to this class of substances is the white of egg, 
generally termed albumen. There is also vegetable albumen 
which closely resembles the white of egg, and, like it, is coagu-
lated by heat. Another is gluten, found in the wheat and other 
grains; another, legumin, the nitrogenous element contained in 
such plants as peas, beans, alfalfa) lespedeza, clover, etc., belong-
ing to the order, Leguminosae. The fibrin of meat, and the 
casein of milk, are both examples of this nitrogenous substance, 
and cotton seed meal contains quite a high percentage of it. 
The use or function of protein in the food, is to build up 
and repair such parts of the animal body as the muscles (n.o 
other class of food constituents can form lean meat), tendons, 
internal organs, the blood, the skin, etc., and it also assists 
largely in the formation of milk. 
( 4) NI'l'ltOGEN-FREE EXTRA.CT OR CARBO-HYDRATES. 
As the first of 1Jhese names would imply, this fourth group 
of substances does not cont:iin any nitrogen, and according to 
the second, it contains carbon, hydrogen and oxygen, with the 
two latter elements in the proportion to form water, that is, 
two of the former to one of the latter (H20). Examples are, 
starch, sugar, and the :fiber or woody part of the plants. The 
starch when converted ito sugar, and the sugar itself, are 
quite readily digested and absorbed into the circulation, but the 
:fiber is mu0h less easily digested, alth.ou~h fulfilling -a similar 
function to the extent it is digested. 
The largest part of vegetaible foods contains this class of 
nutrients, which, however, are not stored up in the body as 
carbohydrates, but are either converted (changed) into fat, or 
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used up; that is, oxidized, or lrnrned up, to produce heat and 
energy. 
(5) FAT OR ETHER EXTRACT. 
Fat is represented by the true vegetable fats and oils, like 
the oil in cotton seed or oorn, as well as vegetable wax; and 
as these may be e:x:tracted from a water-free sample of food 
material by means of ether, the name, ether extract, is frequently 
given to this group. 
Fats serve almost the same purpose in the animal economy 
as do the carbohydrates, only they contain a relatively larger 
amount of carbon, and give off more heat during their combus-
tion, or burning up, in the body, on that account. For example, 
if vegetable fats, or plant oils, are burned, they give off 2.25 
times as much heat as the car.bohydrates (starch, sugar, etc.). 
So that, for the production of heat and energy in the body, one 
pound of fat is the equivalent of 2.25 pounds of carbohydrates. 
As a general proposition it may be stated, that the founda-
tion principles of nutrition are the same in the case of all ani-
mals, and that the function of food is (1) to supply material 
to build up and reps.ir the tissues of the body; and (2) to 
yield energy. Hence, the intelligent use of food is directed 
to supply the waste of materials occasioned by the act of living 
and the performance at work. And according ,to the amount 
of, work performed, and, consequently, the amount of material 
(tissues) used up or consumed within the body, the amount and 
ingredients of the food have to be regulated. And, as is well 
known, combustion, or the creation of heat, produces energy in 
some form, whfoh takes place when the food is eonsumed or 
burned up within the animal body. 
Having become familiar with the names of the nutritiv~ 
substances contained in plants and animals, and required by 
the latter for their sustenance, the next step is to know the 
'8.Verage .amount of these the various plants, or food materials, 
contain. This information has already been obtained, ,by the 
chemist, for the great majority of our stock foods; and again 
referring to oats as an example, .are expressed as follows: 
Water. 
11.0 
Ash. 
3.0 
PERCENTAGE COMPOSITION OF OATS. 
Protein. Crude Fiber. Carbohydrates. 
11.8 9.5 59.7 
F·at. 
5.0 
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This means, that in 100 pounds of .oats there are 11 pounds 
of water; 3 pounds ash; 11.8 pounds protein; 9.5 pounds crude 
fiber; 59. 7 pounds carbohydrates; and 5 pounds of fat. Or, 
as previously stated, 89 pounds of dry matter, and 11 pounds 
of water. 1 
l 
The above ta1ble shows the percentage of the different nutri-
ents c.ontained in oats, which is very important, but further 
informatioh is needed, ooncerning this food stuff, before we are 
able to realize its true value as .a food. In other words, we 
require to know what percentage of the amounts of the sub-
stances mentioned can be digested by the ·animal. This infor-
mation •has .also been furnished by the chemist (the physiological 
chemfat); and again, with oats as an example, is expressed as 
follows: 
AVERAGE COEFFICIENTS OF DIGESTION, OR PERCENTAGE DIGESTIBILITY 
OF OATS. 
Dry Matter. 
70 
Protein. 
78 
Crude Fiber. 
20 
Carbohydrates. Fat. 
76 83 
This means that 70 per cent of the 89 pounds of dry matter 
in oats is digestible; 78 per cent of the amount of the protein; 
20 per cent of the crude :fiber; 76 per cent of the carbohydrates; 
and 83 per cent of the fat. Or, stated in another way: In the 
89 pounds of dry matter contained in 100 pounds of oats there 
are the following am_ounts of the principal digestible nutrients: 
Protein. 
lbs. 
9.2 
Carbohydrates. 
lbs. 
47.3 
Fat. 
lbs. 
4.2 
It is not sufficient, therefore, to know the chemical com-
position of a food stuff only, althouah that is quite important 
as a guide, but we must also know what per cent of the ingre-
dients are digestible. Because, it is possible for two foods to 
contain exactly the same amount of chemical substances, and 
appear to be, theoretically, of the same value; while the dif. 
ference in the digestibility of the substances may be such as to 
render .one doubly as nutritious as the other, and, in conse-
quence, of much greater value as a food. 
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There are two very important facts that should be indelibly 
impre sed upon the feeder's mind, viiz., (1) that a food stuff 
should be palatable; and (2) that it should be digestible, which 
means its power of becoming soluble and of undergoing absorp-
tion into the blood, for the purposes of nutrition. 
BALANCING THE RATION. 
The feeder having acquired an intelligent conception of the 
iifferent nutritive substances contained in plants, etc. (food 
stuffs) , and the part each plays in building up the various 
ti sues of the animal body, and in producing power and energy ; 
also the average amounts of these substances; and lastly, their 
percentaige digestibility, the next step is to be able to supply 
them in such quantity and proportion as will best suit the 
needs of the animal, whether for maintenance, for work of 
different grades, for the production of flesh, fat, milk, wool, 
etc. This is known as "balancing the ration;" and the "ration" 
means the amount or allowance of food given to an animal 
durinO' twenty-four hours. 
For example, it has been. ascertained, as the result of care-
ful investigation, that a horse, or mule, weighing 1,000 pounds, 
and doing what is classed as heavy work, r quires for its sus-
tenance, and the performance of such work, a daily food-ration 
containing the digestibl nutrients, as previously alluded to, 
in about the following proportions, and which is known as a 
standard for this class of animal : 
Dry Matter. 
lbs. 
23 
Protein. 
lbs. 
2.3 
Carbohydrates. 
lbs. 
14.3 
Nutritive Ratio. 
1:6.2 
Althougih it is not es ential to be mathematically exact, it 
is just as necessary to have a standard in feeding as in any 
other work, as a guide, in order to be able to come within rea-
sonable approximation of it. 
The following will serve to illustrate a balanced ration ap-
proximating the ab<>ve standard: 
11 
Digestible 
Total 
Dry Matter. Protein. Carbohydrates. 
lbs. lbs. lbs. lbs. 
6 '' Blackstrap '' molasses .. 4.68 0.00 3.96 
8 Corn and cob meal. .... . 6.80 0.35 5.32 
2 Cotton seed meal ........ 1.84 0.74 0.89 
12 Peavinc hay ............ 10.57 1.12 4.92 
28 23.89 2.21 15.09 
Nutritive ratio, 1 :6.8 
The fat in this ration does not appear, as it has been re-
duced to its equivalent in starch (carbohydrate) by multiplying 
the amount by 2.25 (previously explained) and added to the 
carbohydrate already present. (It should perhaps be stated here 
that the nitrogenous bodies in the cane molasses are not expressed 
under protein, in the above illustration, as they are in the form 
of amids, and there seems still to ibe some doU1bt as to their 
function as flesh-formers. The percentage in the mill molasses 
from sugar cane being only 1.40, we have discarded it in the 
computation, and have relied upon other materials to supply the 
required amount of protein in the ration.) 
WASTED NUTRIENTS. 
The following tabulated matter will serve to illustrate how 
digestible food nutrients may be wasted when a ration is not 
approximately balanced, both as to materials and nutrients. 
As may be seen by referring to Table No. ·1, entitled "Feed-
ing Standard,'' the amount of dry matter and digestible nutri-
ents required per day by a iheavily worked horse or mule weigh-
ing 1,000 pounds, is as follows: 
Dry Matter. Protein. 
lbs. lbs. 
Total Carbohydrates. 
lbs. 
23.0 2.3 
ILLUSTRATION NO. 1. 
CORN. 
Dry Matter. Protein. 
lbs. lbs. lbs. 
28 Corn .. . . . . . . . . . . . . . . . . . . 25.03 2.18 
14.3 
Total 
Carbohydrates. 
lbs. 
21.4 
12 
To be able to approximate the required amount of protein 
from corn alone, it w-0uld 'be necessary to feed about 28 pounds, 
which would cause a waste <Jf about 7 pounds in carbohydrates 
over the amount needed. 
ILLUSTRATION NO. 2. 
CORN .AND TIMOTHY HAY. 
Dry Matter. 
lbs. lbs. 
15 Corn . . . . . . . . . . . . . . . . . . . . 13.41 
36 Timothy hay ............. 31.24 
44.65 
Protein. 
lbs. 
1.17 
1.01 
2.18 
Total 
Oarbohydrates. 
lbs. 
11.46 
16.87 
28.33 
In order to obtain approximately· the required amount of 
protein from 15 potUtds of Corn, combined with Timothy (grass) 
hay, 36 pounds of the latter would have to be fed. This would 
give an excess of 21.65 pounds of dry ma:tter to be digested by 
the animal, and a waste of about 14 pounds of total carbohy-
drates. 
ILLUSTRATION NO. 3. 
CORN .AND ALFALFA HAY. 
Dry Matter. 
1bs. lbs. 
15 Corn . . . . . . . . . . . . . . . ... . . . 13.41 
10 Alfafa hay . . . . . . . . . . . . . . 9.20 
22.61 
Protein. 
lbs. 
1.17 
1.10 
2.27 
Total 
Oarbohydrates. 
lbs. 
11.46 
4.09 
15.55 
By referring to the standard it will be noted that 15 pounds 
of Corn and 10 pounds of Alfalfa (leguminous) hay approxi-
mate a typically balanced ration (the carbonaceous corn being 
the complement of the nitrogenous hay, and vice versa), and the 
total amount of food is much less for the animal to digest, which 
is a saving on the work of the digestive organs-an important 
consideration in hard-worked stock. 
13 
ILLUSTRATION NO. 4. 
OATS. 
Total 
Dry Matter. Protein. Carbohydrates. 
lbs. lbs. lbs. lbs. 
25 Oats . . . . . . . . . . . . . . . . . . . . 22.50 2.32 13.90 
To obtain the required amout of nutrients from Oats alone, 
25 pounds would have to be fed. This would not only be too ex-
pensive, but would be an excess of grain (concentrates) , with 
a deficiency in roughage, for best results. 
I·LLUSTRATION NO. 5. 
OATS AND TIMOTHY HAY. 
Dry Matter. 
lbs. lbs. 
15 Oats . . . . . . . . . . . . . . . . . ... . . . 13.35 
30 Timothy hay . . . . . . . . . . . . . 26.04 
39.39 
Protein. 
lbs. 
1.39 
.84 
2.23 
Total 
Carbohydrates. . 
lbs. 
8.33 
13.96 
22.29 
It will be seen that it takes 30 pounds of Timothy hay, added 
to 15 pounds of Oats, to give about the required amount of pro-
tein. This, however, makes too much total dry matter by 16.39 
pounds, and causes a waste of about 8 pounds of total carbo-
hydrates. 
ILLUSTRATION NO. 6. 
OATS AND ALFALFA HAY. 
Dry Matter. 
lbs. lbs. 
15 Oats . . . . . . . . . . . . . . . . ... . . . 13.35 
9 Alfalfa hay . . . . . . . . . . . . . 8.24 
21.59 
Protein. 
lbs. 
1.39 
.95 
2.34 
Total 
Carbohydrates. 
lbs. 
8.33 
3.68 
12.01 
The addition of 9 pounds of Alfalfa hay to 15 pounds of Oats 
gives about the required amount of protein, but there is a slight 
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deficiency in both total dry matter and total carbohydrates, due 
to the nitrogenous character of the Alfala. 
ILLUSTRATION NO. 7. 
OATS, TIMOTHY HAY AND ALFALFA HAY. 
Dry Matter. 
lbs. lbs. 
15 Oats . . . . . . . . . . . . . . . . . . . . 13.55 
8 Timothy hay . . . . . . . . . . . . . 6.94 
7 Alfalfa hay . . . . . . . . . . . . . . 6.41 
26.70 
Protein. 
lbs. 
1.39 
.22 
.74 
2.35 
Total 
Carbohydrates. 
lbs. 
8.33 
3.72 
2.85 
14.90 
By the addition of 8 pounds of Timothy hay and 7 pounds 
Alfalfa hay to 15 pounds of Oats, the typical requirements are 
approximated with very little waste in carbohydrates. The few 
pounds extra of dry matter is not a serious discrepancy. 
ILLUSTRATION NO. 8. 
COTTON SEED MEAL, OATS AND ALFALFA HAY. 
Dry Matter. Protein. 
lbs. lbs. lbs. 
3 notton seed meal.. . ....... 2.76 1.12 
11 Oats . . ... . . . . . . . . . . . . . . . . . . 9.79 1.02 
15 Alfalfa hay ............... 13.74 1.59 
26.29 3.73 
Total 
Carbohydrates. 
lbs. 
1.33 
6.12 
6.12 
13.57 
The above ration, althougli close to the carbohydrate require-
ment, hows a waste of about 1 1-2 pounds of protein, which 
.is the most expensive element in a stock food. 
N TRITIVE RATIO. 
term of importance, used in feeding parlance, is the '' nu-
tritive or nutrient ratio.'' This means the r atio existing be-
tw en th amount of th digestible protein and the total diCl'esti-
•ble carbohydrat s (0. Ilydrate plus the fat r educed) , or, in 
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other words, between the digestible nitrogenous and non-nitro-
genous ingredients of the ration, and is obtained by dividing 
the amount of the total carbohydrates by the amount of the pro-
tein. For example, the total amount of carbohydrates in the il- · 
lustration on page 11 is 15.09 pounds. If this is divided by 2.21 
pounds, the total amount of the pr-0tein, we get 6.8. Or, as it is 
expressed, 1 :6.8 (one to six and eigiht-tenths), the nutritive ratio 
II f the ration. 
WIDTH OF RATIONS. 
A ration is said to be narrow or wide according as the rela-
tion existing between the digestible protein and the digestible 
(total) carbohydrates is close or wide. According to some au-
thorities (Jordan, for instance), a narrow r.atio is one whero 
the proportion of protein is relatively large, not less, perhaps 
than 1 :5.5. A wide ratio is one where the carbohydrates are 
very greatly predominant, or in larger proportion, perhaps, than 
1 :8.0. Anything ·between the 1 :5.5 and 1 :8.0 may properly be 
spoken of as a medium ratio. Frequently the term '' one-siderl'' 
is used in the case of either a narrow or a wide ration. 
The following will serve to illustrate a narruw ration in 
which the ratio between the protein and the carbohydr·ates is 
close: 
lbs. 
Dry Matter. 
1bs. 
2.76 
9.79 
3 Cotton seed meal . ....... . . . 
11 Oats ....... .. . . ........ . . 
15 Alfalfa hay ... . ........... . 13.74 
26.29 
Total 
Protein. Carbohydrates. 
lbs. lbs. 
1.12 1.33 
1.02 6.12 
1.59 6.12 
3.73 13.57 
utritive ration, 1 :3.7 
Tibe nutritive ratio in this illustration, between the 3.73 
pounds of digestible protein and the 13.57 pounds of total 
dig stible carbohydrates is as one to three and seven-tenths; or, 
expr ssed in flgur s, 1 :3.7. For a imilar reason, viz., that the 
relation b tween the protein and carbohydrates is close, a nar. 
row ration is sometime termed a nitrogenous ration. 
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Conversely, when the ration between the digestible nutrients 
of a ration is wide, it is termed a wide ration, or on account 
of the excessive relative amount of carbohydrates, a carbona-
ceous ration. 
The following will illustrate a wide ration: 
lbs. 
10 Molasses ................ . 
Dry Matter. 
1bs. 
7.80 
4.45 
13.05 
5 Corn .. ...... ...... .. ... . 
15 Timothy hay . . .... ..... . . 
25.30 
Protein. 
lbs. 
0.00 
0.40 
0.42 
0.82 
Total 
Carbohydrates. 
lbs. 
6.60 
3.81 
6.98 
17.39 
Nutritive ration, 1 :21 
In the above ration the ratio between the eighty-two one-
hundredths ( 2-lOOs) of a pound of protein and the 17.39 pounds 
of carbohydrates is as one to twenty-one, or, 1 :21. 
The width of rations differs according to the use that is to 
be made of them. Young growing animals, for example, require 
food that has a narrow nutritive ratio, which means plenty of 
protein, for growth and development, the best example of which 
i , perhaps, milk, with the narrow ratio of about 1 :3.7 in the 
case of cow's milk. Hard-working adult animals require a 
medium-ratio-ration; while idle animals, or those in which main· 
tenance of condition, only, is desired, can subsist on food of a 
more carbonaceous nature, or that with a fairly wide nutritive 
ratio. 
Again, in the case of cattle that are being fattened, the 
width of the nutritive ratio is changed, somewhat, during the 
different periods of the process in order to obtain the best and 
most !'lconomic results. 
Successful stock-fe ding is not dependent altogether upon 
the use of any one particular variety of raw material. It is true 
that oats i g nerally onceded to be the food, par excellence, 
for the hor e or mule, because the digestible nutrients happen to 
be about typically balanced in this cereal. But oats may at 
tim . be exp n ive, when they have to be purchased, and, if we 
can, by mixing together other ch aper, palatable and digestible 
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materials, obtain the same amount of nutritive substances, and 
in the ame nutritive ratio, as exist in oat , we are getting what 
we want from a cheaper source, besides allo~·ing variety, and, 
in consequence, practicing economy, but, at the same time, al-
lowing the animal the ·ame quantity of digestible nutrients as 
is contained in oats. And so it with other varieties of food stuffs. 
The following illustration will serve to elucidate this point: 
Dry Total Carbo-
Matter. Protein. hydrates. 
lbs. lbs. lbs. lbs. 
15 Oats ......... 13.35 1.39 8.33@50c per bu., 231f2c 
15 Mixed grass and 
clover hay . .. 13.05 0.93 6.90@$15 per ton, llc 
30 26.40 2.32 15.23 M%c 
Nutritive ratio, 1 :6.6. 
Dry Total Carbo-
Matter. Protein. hydrates. 
lbs. lbs. lbs. lbs. 
6 Mola es ..... 4.68 0.00 3.96@ 6c per gal., 3c 
orn and cob 
meal ...... 6.80 0.35 5.32@60c per bu., 81/2c 
2 Cotton seed 
meal . ..... . 1.84 0.74 0. 9@$30 per ton, 3c 
12 Peavine hay 10.57 1.12 4.92@$15 per ton, 9c 
31 23·89 2.21 15.09 231/2 
Nutritive ratio, 1 :6.8. 
t th e prices quoted, the ration composed of the mixed 
mat rials furnish practi ally the sam amount of dry matter 
and dig stibl nutrients a ar contained in the oat and hay 
ration, and at a saving of 11 cents. Thi may appear a some-
what insigni£cant item, in the case of a single animal, and per 
<lay, but where larg numbet·s have to be f d, as is the ca.se with 
the mu] s on our large sugar e tates, it repre ents the saving 
of a consid rabl amount of money in the cour e of the year. 
I 
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A point worthy of the feeder's attention, is: That it is not 
the bulk of the food, or in the form in which it is most familiar 
to us, that goes to nourish the animal ·body, but the soluble, 
digestible nutrients contained in it. In fact the more rational 
way to base an estimate on the real value of a feeding material 
is by the amount it contains of these nutrients in digestible form, 
r.l').ther than merely on account of its happening to be oats, corn, 
hay, etc. It is quite pr<>bable, we think, that the time may come 
when the feeder, instead of talking of purchasing the raw ma-
terial, as oats, corn, molasses, cotton seed meal, etc., will speak 
of buying protein, carbohydrates, and fat, which are, in reality, 
the only nutritious parts of the food; the bulk of material most 
familiar to us, passing out from the body as residue or inert 
matter, after having given up its soluble nutritive substances to 
the blood. And, although a certain amount of bulk in food 
seems to play an important part in assisting the digestive pro-
cesses, it is only those nutrients that can enter the blood stream 
and be carried all over to nourish the various tissues of the body. 
FEEDING STANDARDS, OR GUIDES TO THE FEEDER. 
The quantity of each of the digestible food nutrients (pro-
tein, carbO:bydrates and fat) required, per 1,000 pounds live 
weight -0£ animal per day, fur a given purpose, and contained in 
the ingredients composing the ration, is expressed in the term, 
"Feeding Standard." 
As previously mentioned, these standards ·are only intended 
to guide the feeder in compounding or preparing mixtures of 
lfood materials, so that he may be able to make up a ration 
capable of ·furnishing, approximately, the amounts and propor-
tions of the digest~ble nutrients desired in feeding for a specific 
purpose. 
The Feeding Standards given in the following table (No: 1) 
are chiefly based upon the results of German investigators, the 
arrangement being that <>f Arrnsby, in Circular of Information 
No. 1, issued by the Pennsylvania State ollege, and in some re-
spects differ slightly frmn the Wolf-Lehmann standard. 
We quote the following from Prof. W. A. Henry's valuable 
work on "F eds and Feeding": 
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·'Standards are arranged to meet the rP,quirements of farm 
anjmals under normal conilitions. The student (or feeder) 
should not accept the statements in the standards as absolute, 
but r.ather as data of a helpful nature to be varied in practice 
as circumstances suggest. The statements in the column headed· 
'Dry Matter' should be regarded as approximate only, since 
the digestive tract of the animal reailily adapts itself to varia-
tions of 10 per cent or more, from the standard of volume. 
' ' T.he standards are for animals of normal size. Those of 
smaller breeds will require more nutrients, amounting in some 
cases to 0.3 of a pound of nitrogenous, and 1.5 pounds of non-
nitrogenous iligestible nutrients daily for 1,000 pounds of live 
weight of animals. 
"Narrowing the nutritive ratio in feeding full-grown ani-
mals, is for the purpose of lessening the depression of digesti-
bility, to enliven the temperament, or to increase the production 
of milk at the expense of laying on fat. 
' ' The different standards given for the same class of ani-
mals, according to performance, illustrate the manner and direc-
tion in which desirable c1hanges should be made. 
' ' In considering the fattening standards the student should 
bear in mind that the most rapid fattening is usually the most 
economical, so that the standards given may often be profitably 
increased. 
''Standards for milch cows are given for the middle of the 
lactation period with animals yielding milk of average compo-
sitwn. 
only a 
15 per 
If no 
' 'The standards for growing animals contemplate 
moderate ao:nount of ex~rcise; if much is taken, add 
cent-mostly non-nitrogenous nutrients-to the ration. 
xercise is taken, deduct 15 per cent from the standard.'' 
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TABLE I-FEEDING STANDARDS. 
A-Per day and 1,000 pounds live weight.• 
I I 
Diacstible m~~~ ro· 1 ar y-i lb.. tein dratet& Tota.I 
lbs fat lb. lbs. 
-----
Oxen at rest in stall .. ... .............. 17.5 0.7 8.3 9.0 
Wool sheep, coarser breeds ............. 20.0 1.2 10.8 12.0 
Wool sheep, finer breeds ............... 22.5 1.5 12.0 13.5 
Oven, moderately worked .............. 24 .0 1.6 12.0 13.0 
Oxen, hea vlly worked ................ .. 26.0 2.4 14.3 16.7 
Horses lightly worked ........ ... .. .... 20.0 1.5 10.4 11.9 
Horses moderately worked ........ . .... 21.0 1.7 11.8 13.5 
Horses heavily worked ................. 23 .0 2.3 14 .3 16.6 
Milch cows, Wolff's standard ... . ....... 24.0 2.5 13.4 15.9 
Milch cows, Wisconsin standard .. ...... 24.5 2.2 14.9 17.1 
Fattening oxen, preliminary period ... .. 27.0 2.5 16.1 18.6 
Fattening oxen, main .period .. .. ....... 26.0 3.0 16.4 19.4 
Fattening oxen, finishing period ........ 25.0 2.7 16.2 ' 18.9 
Fattening sheep, preliminary period ... 26.0 3.0 16.3 19.3 
Fattening sheep, main period ........... 25.0 3.5 15.8 19.3 
Fattening swine, p reliminary period . ... 36.0 5.0 27.5 32.5 
Fattening swine, main period . ... ....... 31.0 4.0 24.0 28.0 
Fattening swine, finishing period . .... .. 23.5 2.7 17.5 20.2 
Growing Cattle : Average live weight 
Age. Months. per head. 
2- 3 150 lbs .... ... .. .... . 22.0 4.0 18.3 22.a 
3- 6 300 lbs ........ . .... . 23.4 3.2 15.8 19.0 
6-12 600 lbs ..... . ........ 24.0 2.5 14.9 17.4 
12-1 700 lbs ............ .. 24.0 2.0 13.9 15.9 
l -24 850 lbs .............. 24.0 1.6 12.7 14.3 
Growing Sheep: 
5- 6 56 lbs .............. 2 .0 3.2 17.4 20.6 
6- 8 67 l bs . .. ... .. . ..... 25.0 2.7 14 .7 17.4 
8-11 75 lbs ............. . 23.0 2.1 12.5 14.6 
11-15 2 1bs ....... ...... . 22.5 1.7 11.8 13.5 
15-20 85 lbs ......... ..... 22. 0 1.4 11.1 12.5 
Growing fat pigs: 
2- 3 50 lbs .......... ... . 42.0 7.5 30.0 37.5 
3- 5 100 lbs ....... . ...... 34.0 5.0 25.0 30.0 
5- 6 125 lbs .............. 31.5 4.3 23.7 28.0 
6- 8 170 lbs .............. 27. 0 3.4 20.4 23.8 
8-12 250 lbs .............. 21.0 2.5 16.2 18.7 
B-Per day ·and per h ead. 
Growing cattle: 
2- 3 15<> lbs ....... .... . .. 3.3 0.6 2.8 3.4 
3- 6 300 lbs .............. 7.0 1.0 4.9 5.9 
6-12 500 lbs .... .......... 12.0 1.3 7. 5 8.8 
12-1 700 lbs ..... .... ... . . 16.8 1.4 9.7 11.1 
18- 24 850 lbs .............. 20.4 1.4 11.1 12.5 
Growing sheep: 
5- 6 56 lbs ...... .. ...... 1.6 0.18 0.974 1.154 
6- 8 67 lbs ............. . 1.7 0.18 0.981 1.161 
-11 75 lbs ...... .. ..... . 1.7 0.16 0.953 1.113 
11-15 :.! lbs. ......... .. . 1. 0.14 0.975 1.115 
15-20 85 lbs ......... ... .. 1.9 0.1 2 0.955 1.075 
Growing fat swine: 
2- a 50 lbs .......... .... 2.1 0.38 1.50 1.88 
~~- 5 100 lbs .. ............ 3.4 0. 50 2.50 3. 00 
5- 6 125 lbs .............. 3.9 0.54 2.9 6 3.50 
6- 170 lbs .............. 4.6 I 0.58 3.47 4.05 8-12 260 lbs .............. 5.2 0.62 4.05 4.67 
---- -
I Nutritive Ratio 
1 :11. 9 
0 
0 
5 
0 
9 
a 
2 
4 
8 
4 
5 
0 
4 
1: 
1: 
1: 
1: 
1: 
1: 
1: 
1: 
1: 
1 : 
1: 
1: 
1: 
1: 
1: 
1: 
l; 
1 ; 
1: 
1 : 
1: 
1: 
1: 
1: 
1: 
1: 
1 : 
1: 
1: 
1: 
l: 
1: 
1: 
1: 
1: 
1: 
I: 
1: 
1: 
1 · . . 
1 : 
1: 
1: 
1: 
1: 
1: 
1: 
9. 
8. 
7. 
6. 
6. 
6. 
6. 
5. 
6. 
6. 
5. 
6. 
5. 
4 ... 
5. 
6. 
6. 
4. 
4. 
6. 
7. 
8. 
5 
0 
5 
6 
9 
0 
0 
0 
5. 4 
4 5. 
6.0 
7. 
8. 
0 
0 
4.0 
5.0 
6.5 
6.0 
6.5 
4.6 
4.9 
6.0 
7.0 
8.0 
5.4 
6.4 
6.0 
7.0 
8. 0 
4.0 
5.0 
5.5 
6.0 
6.5 
•The tatt nlng ration are calcu lated tor 1,000 lbs. !Iv weight a.t tho 
b ginning ot th fattening. 
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The following table of standards for dairy cows has been 
compiled, for daily use, from a bulletin by Prof. T. L. Haecker, 
of the Minnesota Experiment Station, showing in pounds and 
decimals of a pound the different amounts of digestible nutrients 
required for a eow weighing 1,000 pounds, and yielding milk 
~follows: 
Carbo-
Lbs. of Per cent Pl·otein. hydrates. Fat. 
Milk. Butter Fat. lbs. lbs. lbs. 
10 ..................... 3 1.10 8.81 .15 
10 ............ ......... 4 1.17 9.14 .17 
10 ..................... 5 1.24 9.47 .19 
15 ..................... 3 1.30 9.72 .21 
15 ..................... 4 1.40 10.21 .25 
15 ................... .. 5 1.51 10.71 .28 
20 ....... . ... . . ... ..... 3 1.50 10.62 .38 
20 ..................... 4 1.63 11.28 .42 
20 ..................... 5 1.78 11.94 .47 
25 . ... ....... .......... 3 1.70 11.54 .45 
25 ..................... 4 1.87 12.35 .50 
25 ..................... 5 1.95 13.18 .56 
30 ..................... 3 1.90 12.43 .51 
30 ..................... 4 2.10 13.42 .58 
30 ....... .............. 5 2.31 14.41 .65 
35 ................ ... .. 3 2.10 13.35 .58 
35 ..................... 4 2.34 14.49 .66 
35 ..................... 5 2.58 15.65 .74 
40 ..................... 3 2.29 14.24 .65 
40 ..................... 4 2.57 15.56 .74 
40 ...... .... ........... 5 2.85 16.88 .83 
For each additional 10 lb . 3 .40 1. 1 .14 
For each additional 10 lb . 4 .47 2.14 .16 
Por each additional 10 lbs. 5 .54 2.48 .18 
It is necessary, first of all, to provide the amount of feed 
required for maintenance, which, with the average animal, must 
contain, for each 100 pounds of live weight, .07 of a pound of 
dig tibl protein· .7 of a pound of dige tible carbohydrates, 
and .01 of a pound of di e tible fat. hould a cow weigh 800 
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pounds, 1,000 pounds, or 1,500 pounds, the figures representing 
the nutrients for 100 pounds would have to be multiplied by 8, 
10 or 15, as the case might be. 
Having provided for· the maintenance of the cow, the next 
point is to provide material (nutrients) out of which she can 
manufacture the solids contained in ner milk; it being reason-
able to presume that milk showing 5 per cent butter-fat con-
tains more solids than milk showing only 3 per cent, and that 
it will r equire relativ-ely more material out of iwhich to make it. 
The following two sample rations will serve to illustrate 
how they may be compounded; 1Jhe first ration •being for a cow 
weighing 1,000 pounds, and producing, daily, 20 pounds of 
milk, showing 3 per cent butter fat (see table) : 
Carbo-
Dry Matter. Protein. hydrates. Fat. 
Lbs. lbs. lbs. }bs. lbs. 
1 Cotton seed meal ...... .92 .37 .17 .12 
2 Corn and cob meal ..... 1.70 .09 1.20 .06 
12 Sweet potatoes .. ..... 3.48 .11 2.64 .04 
16 Mixed hay . ...... .... 14.74 .94 6.54 .19 
20.84 1.51 10.55 .41 
The maintenance requirement for this 1,000-:pound cow 
would be: 
Protein. Carbohydrates. Fat. 
.7 7.0 .1 
If these amounts are deducted from the totals of those given 
in the ration, then 1Jhe remainder will represent 1Jhe nutrients 
required by the cow for milk production. 
Sample ration No. 2 is for a cow of similar weight and milk 
production, but which latter shows 5 per cent 'butter-fat (see 
table) : 
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Carbo-
Dry Matter. Protein. hydrates. Fat. 
J,bs. lbs. lbs. lbs. lbs. 
21/2 Cotton seed meal .... 2.30 .93 .42 .31 
1 Corn and cob meal .. .85 .04 .60 .03 
6 Sweet potatoes ..... 1.74 .05 1.32 .02 
12 Mixed hay ......... 10.45 .71 4.91 .14 
7 Blackstrap molasses .. 5.46 .00 4.62 .00 
20.80 1.73 11.87 .50 
If the same deductions are made here, as in the previous 
example, the amounts of nutrients for milk production, showing 
5 per cent butter-fat, may be ascertained. 
Feeding standards should not be considered absolute, but 
rather as guides, or averages, for the feeder to approximate, 
and those given in the above tables are no exception to the 
rule. Besides, it should be remembered that cows differ in their 
ability to digest and assimilate food and convert it into milk. 
Consequently there are no rules that can be given that will 
apply in eacili and every case, nor take the place of careful 
observ•ation and intelligent management on the feeder's part. 
In order to o'btain the nutritive ratios of the different com-
binations of nutrients shown in the above table, the fat should 
be multiplied by 2.25, and the product added to the carbo-
hydrates present, to get the total carbohydrates, and this divided 
by the amount of protein, whioh has previously been explained 
under ''Fat or Ether Extract.'' 
Although it may not be possible to compound a ration that 
will suit all conditions and all kinds of dairy cows, it may be 
said that the primary requisite of an ideal ration for a good 
cow is to feed all the roughage (soiling crops, hay, silage, roots, 
etc.) she will eat up clean, and one pound of concentrated feed, 
such as bran, chops, grain of all kinds, etc., for each three to 
four pounds of milk she produces daily, which will be found, 
in most c,ases, to ibe just about what she will eat regularly with-
out going off her feed. 
'l'he second requisite in an ideal ration is that it be nutri-
tious. According to the experience of some of the best author-
ities, a proper balance is reached when about two-thirds of the 
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total dry matter of the ration is in the form of fodder, or rough-
age, and one-third in the form of concentrates. 
The sooretion of milk seems to be intimately connected with 
the water content of the food. Tihe cows needs ·a large amount 
of water to drink, but in addition to this there is a demand for 
:feeds containing a high percentage of water, such as green fodder 
or soiling crops, silage, roots, etc. Such feeds seem to keep the 
•cow's digestion in better tone. 
An exact balance between the protein, carbohydrates and fat 
-is not now .considered of as much importance as was thought 
at one time; for milk production, however, it is necessary to have 
a ' larger amount of protein than .for bee.f animals; but, accord-
ing to a bulletin of the Washington State Experiment Station, 
a dairy ration is now considered satisfactory if the nutritive 
ratio-that is, the ratio between the protein and total carbo-
hydrates-falls between 1 :4.4 and 1 :6.5. 
OMP TING RA'l'IONS ACCORDING TO ENERGY 
VALUES OR STANDARDS. 
The older method of computing rations, or the one which 
has been in vogue, and likely to be in general use for some 
time to come, explains the value of feeds in terms of their com-
position- that is, their digestible nutrients, protein, carbohy-
drates and fat. 
A more recent method, however, which was instituted largely 
by Kellner, of Germany, and Armsby, of Pennsylv,ania, ex-
plains th values in terms of th ir power to do work as meas-
ured in energy. Feeding experiments seem to show that rations 
computed according to energy standards more accurately meet 
the n eds of the animal than do those calculated according to 
the ·digestible nutri nt standard. Up to the present, the feeding 
value of all of the more common stock feeds have not been 
worked out by this newer method, but it is quite probable that, 
in the future, it will supersede the present, or 4.llder, method 
of basing values upon the digestible nutrients only, as it ls 
claimed to be much more accurate. However, as the details 
would occupy mor space than we could afford to devote to it 
in this bulletin, we can do little more than touch upon it 8ll 
a matt r of illu tration, sp cially as t11e work has not as yet 
been complet d by those engaged in it. 
25 
Ju the older method, or the digestible nutrient standard, only 
one loss- that in the manure, or feces-was deducted from the 
total amount fed; while in the net energy standard, four losses 
are deducted, viz., in feces, gas, urine, the labor of mastication, 
digestion, etc., the remainder being the net energy available for 
maintenance and production. 
The apparatus by which these results have been obtained 
is known as the ''respiration calorimeter,'' in which a record 
is kept, not only of all the feed consumed and water drank, 
·but everything that passes from the animal, including the so-
called solid excrement (feces), etc., as well as the heat given 
off by the body. 
In referring to the measurement of energy, .Armsby states 
that anything whic:h has the capacity to do work is said to 
possess energy. Hence we say that the fuel of the engine· and 
the feed of the animal posses.s energy, since they enable the 
engine or the body to do work. 
They hold this energy stored up in the "latent" or "poten-
tial'' form of chemical energy. When they are burned in the 
engine or the body, this chemical energy is set free, part of it 
being converted into work, and the rest escaping as heat. 
Plainly, then, the value of a fuel, or of a feeding stuff so 
far as it serves· as fuel, depends, in the first place, on how 
much ch mical energy it contains. This can be measured with-
out difficulty by converting it into beat, by burning the sub-
stance, and measuring the heat produced. 
Various units have been employed in measuring heat. 
In most nutrition investigations, the heat units have been ex-
pressed in calories-a calorie being the amount of heat requirt:d 
to raise approximately 1 lb. of water 4 degrees Fahrenheit. 
Owing to the inconvenience in using such a small unit, .Armsby 
has adopted a larger one which he calls a ''therm,'' whfoh rep-
resents 1,000 ealories, or the quantity of heat required to ralse 
the temperature of 1,000 lbs. of water 4 degrees Fahrenheit. 
For example, the heat or chemical energy evolved on burnlng 
100 lbs. of anthracit coal, when expre sed in therms, is 358.3; 
in 100 lbs. of oat straw, 171.0 therms; in 100 lbs. of linseed 
meal, 196. 7 therms, etc. It is not the total chemical energy con-
tained in a fe ding stuff wMch measures its value as fuel ma-
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terh1l to the body, however, but what remains after deducting the 
losses in the unburned materials -0f the excreta and the energy 
expended in extracting the real :fuel materials :from the :feed 
and transforming them into substances which the body can 1lSI} 
or store up. Armsby gives the following example: While 100 
lbs. of corn meal contain about 170.9 therms of chemical energy, 
only about 88.8 therms remain, after all the deductions have 
been made, to represent the actual value of the corn meal as a 
source of energy to the animal organism. 
In discussing the digestible nutrients, protein, carbohydrates 
and fat and their uses in the body, in an earlier part of this 
bulletin, it may be remembered that we spoke of protein as 
building up and repairing certain structures of the .body, and 
of carbohydrates and fat as heat and energy producers. The 
iallle holds good in the newer metiliod, except that only the 
protein requirement is stated in pounds, while the other two in-
gredients are eX'.pressed in therms of energy. 
For example, and as a sort of general average, Kellner rec-
ommends the following rations for a 1,000 lb. horse, the amounts 
stated below including the maintenance requirement: 
REQUIREMENTS OF THE WORKING HORSE. 
For light work .......................... . 
For medium work ....................... . 
For heavy work ... . .................... . 
Digestible 
pr-0tein 
Pounds 
1.0 
1.4 
2.00 
Energy 
value 
Therms 
9.80 
12.40 
16.00 
That is to say, the ration for a 1,000-pound horse performing 
any of 'the different grades of work mentioned must contain the 
stated amount of digestible protein and the number of therms 
of energy. 
In United States Farmers' Bulletin No. 346, and perhaps 
other publications, a table is given showing the amount of dry 
matter, digestible protein, and energy values per 100 pounds of 
a number of feeding materials, and from which rations may be 
computed to approximate the requirements for different animals 
under the new method. However, as we are still dealing mainly 
with the -0lder, or digestible nutrient system in this bulletin, it 
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will not be feasible to continue a detailed consideration of the 
newer, and more particularly as it is still comparative1y un-
known to and little understood by the majority of our feeders. 
At a later date, perhaps, a publication devoted specially to it 
may be called for. 
SYSTEM IN FEEDING. 
A feeder may have all the information necessary concerning 
feeding standards, balanced rations, nutritive ratios, etc., and yet 
he cannot possibly secure the maximum of good results from tue 
possession of such knowledge unless he employs a rationa,l and 
intelligent system in the feeding of his animals. 
Animals under domestication, such as the live stock of the 
farm, and more particularly the work horses and mules, are 
living under artificial conditions in respect to their feeding, and 
are solely at the mercy of the intelligence, or otherwise, of their 
owners for the manner, or system, in which their food is sup-
plied to them. 
Under natural conditions, the horse, or mule, owing to the 
anatomical arrangement of its digestive organs, and its physio-
logical requirements, feeds quite often, but partakes of little at 
a time. The main reason for this is, .the relatively small capacity 
of its stomach-not more, perhaps, than from 14 to 17 quarts-
the short time it takes for the stomach to empty itself, and hence 
the necessity for frequent replenishment. 
In order to obtain the most satisfactory results, under do-
mestication, or during work, it is reasonable to presume that 
the animal's natural method of feeding should be approximated 
as closely as practicable. During the working sea.son on the 
plantation -0r farm this would suggest that the day's ration, or 
the amount of food required by the animal in twenty-four hours, 
should be divided into at least three feeds. Some animals may, 
and do, become ·habituated to a lesser number of feeds per . da;y 
with, apparently, satisfactory results. But it is a risky method, 
because, instead of g tting as close as practicable to the animal's 
natural way of feeding, it is getting further away from it. 
After an opportunity, during ·the past twenty-fiv'0 years, of 
studying and observing conditions under which many of our 
work animals are fed, we have no hesitancy in saying that lack of 
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system in feeding is r ponsible for the major portion of tlle 
loss of valuable animals from colic, inflammation of the bowels, 
etc. 
Ma:ny who lose valuable mules on the plantations a:nd farm1:1 
from dige tive troubles are wout to place the blame on the kind 
or class of feed the animals have been given; while, in reality, 
the blame properly belongs to th unnatural and unintelligent 
manner in which they receive their feed. A properly balanced 
ration of the very b st quality of oats, when .fed intelligently 
and systematically, may not induce a case of colic during the 
natural lifetime of the animal. But if the entire day's ration 
of oats is fed at one time, instead of its being divided into three 
iparts, it is liable to so derange the digestiv·e apparatus as to 
set UJP a fatal case of flatulent colic, because the digestive ol-"gans 
in the horse or mules are not constructed, nor prepared, to 
"handle" uch an excessive quantity of food material all at once. 
In such a case, are we to .blame the oats for the trouble, or the 
unintelligent mann r in which they were f d to the animal 7 
And so it is with oth r kinds and classes of concentrated feeds; 
they require system in their administration to prevent indiges-
tion, colic, etc., and to produce the best results in tile capac1ty-
of the animal for work. 
ome years ago the writer was discussing, with an eminent 
British authority on feeding, the large losses sustained on our 
plantations as the result of digestive ailments; and, after de-
scribing to him the unsystematic method of feeding which at 
the time pr vailed, and, unfortunately, still prevails to too great 
an ext nt, his remark was: "Your rnain source of troitble seems 
to be in allowi1ig the animals too much feed at 01ie time, a;nd 
n.ot f eedling them often enough." And this, apart from the 
question of inferiority in q11ality or condition, app ars to be the 
gist of the whole matter with thos who suffer loss of work 
stock as the re ult of feeding. It is not so much, perhaps, that 
the animals receive more than is necessary in the total amount 
for the day, but that that amount is not divid d into a uffi ient 
number of feed for the most perfect digestion of the rood. 
A point of very great importance for the owner or fe d r 
to bear in mind, therefore, is, that an animal's food may be 
properly balanced as to its dige tible nutrients; it may be cor-
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rect as to quantity and nutritive ratio; in fact, be perfect in 
every particular, so far as supplying the needs of the animal 
is concerned; and yet, if an intelligent system is not employed 
in the feeding of it, the otherwi e perfect requirements may be 
altogether vitiated. 
TABLE No. 2. 
In table No. 2 is given the average per~entti.ge composition 
and per cent of digestible matter, of {L numbe:t· of American 
feeding tu:ffs, more or less of which are available in Louisiana, 
the data havinO' been obtain d from various sources, notably, 
Henry's "Feeds and Feeding," Jordan's "Feeding of Farlll 
Animals,'' a.nd Bulletin No. 163 of the North Carolina Experi-
ment tation, besides that secured from results by our own 
Stations. 
In explanation of tbe use of Table No. 2, it should be statea 
that the :first division of it i devoted to the averaO'e percentage 
chemical composition of each individual food-stuff; while the 
divi ion und r "Per ent of Dige tible Matter" gives the amount 
that is diO'e tibl of the principal nutrients. For example, if we 
again turn to oats, we find that it contains, in 100 pounds, 11.8 
Pounds of prot in, 78 p r c nt of which is digestible; or, a little 
over 9 pounds of digestible iprotein in 100 pound& of oats, as 
shown in the second divi ion. 
A table is generally given in works on feeding to show the 
o ffici nts of diO'estibility of the different nutrients in feeds. 
We have ·don away with the necessity for this, however, ana, 
consequently avoided an extra table, by giving the results in the 
second division. To illustrate: The factor, 7 , in the above 
example, r pr sent the coefficient of dig tibility of the crude 
Protein in oats. The 9.3 pounds is the result obtained by multi-
plyinO' the amount of crude protein by 78, the per cent whfoh 
its average diO'estibility represents. 
'l'he second division, therefor , obviate the necessity of the 
f dcr having to make the reduction, in the case of each feed, 
when balancing a ratiou. The digestive coefficient of each nu-
tri nt may, how v r, be as ertained by dividing the percentagt. 
comrpo ition into the p r cent of diO' stible matter. 
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With reference to low-grade sugar cane molasses (black-
strap ), it should be stated, in order to avoid confusion, that th.e 
data with reference to protein, given in the table, differs slightly 
from that given in one of our previous illustrations. The figure11 
given in the table are from a number of analyses, made subse-
quently, by this Station. 
These :figures show a slightly larger protein content. How-
ever, as mentioned in a former part of the bulletin, the nitro-
genous bodies (under protein) in molasses, are amids, with a 
still doubtful value as to their flesh-forming function. So that, 
in compounding a ration, with blackstrap as an ingredient, the 
''protein'' of the latter is discarded, and the required amount 
of this nutrient obtained from some other source. 
TABLE NO. II. 
AVERAGE COMPOSITION OF FEEDING STUFFS 
. 
PERCENT AGE COMPOSITION. PER CENT OF DIGESTIBLE MATTER. 
-I I "' l1l 1 .,., ~ 
"' "' "' "' ... 
.......... 
"' id "' FEED. al I ... ... ... "' .. r:: .0 "' .. .0 .... "'"'~ ~ ..c: "" '<ii » "° .... .... ,.... i:: » ~ i:: .c 0 C) r:il .... ..c: ::s ... Q) 0 .. d 
"' 
~~ Ql 0 
"' "' 
,Q ....... 
'd 'd .... .... ... z ... 0 .0 » al ..c: e ::l ..... ... ... ::l ..... Concentrates. I A ~ l1l ~~~ ... al .... ... al ... al < P< Q fl;, P< () Q fl;, 
Oats (Grain) 
..... ····················· ... 
89.0 11.0 3.0 11.8 59.7 9.5 5.0 9.3 44.8 2.8 3.5 Corn (Grain) ............ . ... ······· ...... 89.4 10.6 1.5 10.3 70.4 2.2 5.0 ·u 65.5 1.3 4.3 Corn Meal ................................ 85.0 15.0 1.4 • 9.2 68.7 1.9 3.'3 5.5 63.9 0.6 3.5 Corn and Cob Meal. ...................... 84.9 15.1 1.5 8.5 64.8 6.6 3.5 4.4 57.0 3.0 2.9 Corn Cob and Shuck Meal 1 ... ..... . .... .... 79.6 20.4 1.6 7.6 59.8 8.0 3.1 4.0 52.2 3.6 2.6 Approximate. Hominy Chops ······ .. . .. . .. .. ........ ... 88.9 11.1 z.5 9.8 64.5 3.8 8.3 7.5 55.0 ... . . 6.8 Wheat (Grain) 
············ ....... .. . .... .. 89.5 10.5 1.8 11.9 71.9 1.8 2.1 10.2 69.0 . ... 1.7 Wheat Bran 
· · · ········· ··· ·· · ............ 
88.1 11.9 5.8 15.4 53.9 9.0 4.() 12.1 37.2 2.0 2.7 Wheat Middlings ..... .. .......... ..... . .. . 88.8 11.2 4.4 16.9 56.2 6.2 5.1 13.0 45.7 1.9 4.5 Rye (Grain) 
... · ·· ··· . ........ ······· ..... 
88.4 11.6 1.9 10.6 72.5 1.7 1.7 9.9 67.6 . . . .. 1.1 Cotton Seed ....... ............... ........ 89.7 10.3 3.5 18.4 24.7 23.2 19.9 12.5 12.3 17.6 17.3 Cotton eed (Roasted) ...... ········ ...... 93.9 6.1 5.5 16.8 23.5 20.4 27.7 7.9 12.0 13.5 19.9 Cotton eed Meal (Choice) ................ 91.8 8.2 7.2 42.3 23.6 5.6 13.1 37.2 15.1 1.8 12.2 Rico (Rough) 2 ............ ....... ..... .... 89.1 10.9 5.5 7.4 64.:i 9.3 2.6 5.2 59.1 4.6 2.3 
1 
Rice (Clean) .... .. . ..... .... .... ...... ... 87.2 12.8 0.7 7.5 78.1 0.5 0.4 ..... . .... .. .. . Rice Bran, 15 per cent hulls ............... 90.1 9.9 11.3 9.9 44.li 14.5 9.9 6.4 34.8 1.9 5.4 La Station. Rice polish ······· . . .. ...... ... ..... .... . . 88.5 11.5 3.5 11.1 64.3 3.8 5.8 7.3 59.6 0.8 4.3 Rice Meal (Pure Bran) .. ...... ........ .. .. 91.4 8.6 8.9 13.3 49 .. 8 8.7 10.7 8.6 3 .9 1.1 5.9 Buckwheat .... .. ... . ..... . .. ... . ... ... .. .. 87.4 12.6 2.7 10.0 64.5 8.7 2., 7.7 49.0 ..... 1.8 Brewers' Grain (wet) ................ . ..... 24.3 75.7 1.0 5.4 12.5 3.8 1.6 3.9 • 7.7 1.51 1.4 Brewers' Grains (dried) ............. . . . .. . 91.2 8.8 3.6 25.0 42.3 13.6 6.7 20.0 25.4 6.8 6.0 Peanut Meal ... . ... . .. ............... .... 89.3 10.7 4.9 47.6j 23.7 5.lj 8.(1 42.9 •22.s ... . . 6.9 
FEED 
Concentrates. 
Peanut Kernels without hulls .......... ... . 
Tankage ... . ............. . ......... . .... . . 
ane Molasses (Blacksrtap) ........ ..... . 
Beet Molasses . . ..... . ............. . ..... . 
Skimmed Milk ( eparator) ... ... .. ....... . 
Skimmed Milk (Gravity) . . . ............... . 
Buttermilk .... ..... . .. . . .. ........ .. ..... . 
Dried Roughage-
Oat Hay (cut in milk) ....... . ... .. ....... . 
Oat Straw ...... . ......... . ......... . .. .. . 
Corn Fodder (leave ) . . . .. ........... .... . 
Corn Fodder (whole plant) .... ....... . .... . 
Cor n tover (whole plant, except ears) . . . . 
Corn hucks ...... ... . . . ..... ........... . . 
Wheat Straw ...... . ..................... . 
Rye Straw ....................... . ...... . . 
Rice Straw . .. ......... . ..... .. ...... .... . 
Cotton Seed Hulls . ........... . ... .. ..... . 
Cow Pea Hay ............... .. ........... . 
Alfalfa Hay . .... ... . ........ . ........... . 
Soja Bean Hay ... . .. ........... .. ....... . 
Velvet Bean Hay . ..... . ............ . .... . 
!:!.~~tH;fu~ H~; °c~lth~~t ·~~t~): :::: ::::: :j 
Crimson Clover Hay .......... . ........ . .. . 
92.5 
93.0 
77.6 
79.2 
9.4 
9.6 
9.9 
5.0 
90.8 
91.1 
67. 
77.2 
49.1 
90.4 
92.9 j 
88.0 
8.9 
88.1 
91.6 
88.7 
90.0 
88.7 
92.4 
90.4 
TABLE No. II-Continued. 
-~~~~~~~~~~~~~~~~~~~~~ 
7.5 
7.0 
22.4 
20.8 
90.6 
90.4 
90.1 
15.0 
9.2 
.9 
32.2 
22. 
50.9 
9.6 
7.1 
12.0 
11.1 
11.9 
8.4 
11.3 
10.0 
11.31 7.6 
9.6 
2.4 
15.9 
9.3 
10.6 
0.7 
0.7 
0.7 
5.2 
5.1 
9.7 
4.3 
4.9 
1.8 
4.2 
3.2 
7.8 
2.8 
8.4 
7.4 
7.2 
5.9 
7.9 
10.8 
8.6 
OMPOSITION. 
27.9 15.61 7.0 
53.9 5.tll 5.8 
2.4 65.9, ... . 
9.1 59.51 ... . 
3.1 5.3 
3.3 4.7 
4.0 , 4.0 
9.3 , 39.0 29.2 
• 4.0 42.4 37.0 
11. I 41.5 24.7 
4.81 37.21 20.2 
5.5 39.9 25.6 
2.5 2 .3 15.8 
3.4 1 43.41 38.1 
3.0 46.6 38.9 
5.9, 33.7 38.6 
4.2 33.41 46.3 14.4, 41.2 21.5 
14.3 42.71 25.0 
1514 3 .6 22.3 
14.0 30.6 37. 7 
17 .0 36.1 25.4 
10. 7 42. 7 23.6 
15.2 36 6 27.2 
39.ti " 
11. 
0.3 
0.9 
1.1 
2.a 
2.3 
3.3 
1.3 
1.3 
0.7 
1.3 
1.2 
2.1 
2.2 
2.5 
2.2 
5.2 
u 
·2.3 
4.6 
2.8 
PER CE 
25.1 *13.7j. .... 35.6j 
50.1..... . . . . . 11.6 Assumed. 
65.9 . . . . . . . . . . La. Sta~io.1 . 
59.5 ......... . 
2.9 5.2..... 0.3 
3.1 4.7 .. . . . 0.8 
3.9 4.0..... 1.1 
5.0 20.3 12. 7 . 1.4 
1.2 1 . 7 20.01 0.8 
5.3 26.3 17.11 2.0 
-2.6 , 2a.6 1a. I o.9 
2. , 25.3 j 17.0 0.7 
0. *33.81 . . . . 0.2 
0.4 16.5 19. 0.4 
0.6 17.2 : 23.3 0.4 2.7 j 10.8 j 22.0 1.0 
0.25 1 11.41 21. 1.7l 
9.301 29.1 9.2 1.2 
10.60 2 .2 10. 7 0.9 
10.901 26.6j 13.6 1.5 
9.6 *52.51.... 1.41 
12.90! 23.8 13.7 1.4 
6. 70 29.9 12.3 3.0 
10.50 22.71 12.2 1.21 
Red Clover Hay. . . . . . . . . . . . . . . . . . . . . . . . . . . 84. 7 
Lespedeza Hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . 89. 7 
Crab Grass Hay. . . . . . . . . . . . • . . . . . . . . . . . . . . 89. 7 
Orchard Grass Hay. . . . . . . . . . . . . . . . . . . . . . . 90.1 
Timothy Hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86:8 
Bermuda Hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89.4 
Kentucky Blue Grass Hay...... . .. . ... .... 78. 8 
MUlet Hay (Cat Tail) . . . . . . . . . . . . . . . . . . . . . . 89.5 
Johnson Grass Hay . .................... . .. 88.8 
Fifine (Paille Fine) 3. . . . . . . . . . . . . . . . . . . . . . . 90.9 Succu lent Roughage-
.,.. Corn Silage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.9 
Sorghum Silage...... ... .. . .............. .. 23.9 Cane Top Silage 4 .. ~: .. . ..... 23.3 
Soja Bean Silage .. . ...... ... .. ..... ...... . . 125.8 Cow Pea Silage.. ...... . ................ .. 20.7 
S orghum (Green) . . . . . . . . . . . . . . . . . . . . . . . . . 20.6 Corn (Green) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. 
Al!alfa. (Green) . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. 
Cow Pea (Green) . . . . . . . . . . . . . . . . . . . . . . . . . . 16. 
Lespedeza (Green) 5............... . . . . . . . 26. Oats (in bloom) ....... .. ..... . : . . . . . . . . . . 37. 
7 
2 
4 
7 
Rye (Green) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. Cabbage . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 9. 
Rutabagas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. Carrots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. 
Mange l Wurtzel . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 
Rape ............... . ....... . .. .......... ... 15. 
Potatoes (Irish) . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. 
Potatoes (Sweet) . . . . . . . . . . . . . . . . . . . . . . . . . 28. 
•combined Carbohydrates and Fibr e. 
8 
4 
5 
4 
4 
11 
5 
1 
9 
15 3 
10.3 4.1 
10.3 7.3 
9.9 6.0 
13.2 4.4 
10.6 6.4 
21.2 6.3 
10.5 10.2 
10.2 6.1 
9.1 5.1 
79.1 2.1 
76.1 1.1 
76.5 1.9 
74.2 2.8 , 79.3 2.9 
79.4 1.1 
79.3 1.2 
71.8 2.7 
83.6 1.7 
73.3 2.0 
62.2 2.5 
76.6 1.8 
90.5 1.4 
88.6 1.2 
8 .6 1.0 
90.9 1.1 
84 .5 2.0 
78.91 
1.01 71.1, 1.0 
1. Di~estion coefficients based on Corn and Cob Meal. 2. Digestion coefficients based on B a r ley. 
11.7 
6.9 
8.1 
5.9 
10.2 
7.8 
9.9 
7.2 
9.9 
2.7 
0.8 
1.2 
4.1 
2.7 
1.3 
1.3 
4.8 
2.4 
2.7 
3.4 
2.6 
2.3 
1.2 
1.1 
1.i 
2.2 
2.1 
1.5 
·811 .. ·1 43.8 26.5 3.6 7.6 31.1 11.1 1:8 ,Approximate. 41.0 32.9 1.6 2.2 21.6 21.2 0.6. 41.0 j 32.4 2.ti 4.9 22.5 19.8 1.4 
3 3 7 60 26 3 12 1 2 0' 
45.0 
48,3 
37.8 
36.6 
45.9 
42.3 
12.9 
15.3 
11.8 
6.9 
7.6 
11.6 
12.2 
12.3 
7.1 
14.4 
19.3 
6.8 
3.9 
7.5 
7.6 
5.5 
8.3 
17.3 
24.7 
29.0 2.5 2.8 28.3 15.1 1.4 22.4 2.~ 
4.61 
26.1 13.0 0.9 Approximate. 23.0 3.!I 4.8 37.3 .. ... 2.0 30.8 2.0 6.2 21.6 20.5 0.9 28.5 2.1 3.2 24.8 16.5 0.8 31.4 2.2 4.4 23 .3 18.2 f 0.8 Av. of 4 samp;es . La. Sta. 
7.8 0.9 1.4 9.2 5.0 0.7 6.4 0.3 0.6 11.0 4.0 0.2 
8.0 0.4 0.9 8.5 5.0 0.3 Approximate. 9.7 2.2 2.7 3.9 4.7 1.3 6.0 1.5 1.5 5.5\ 3.1 0.9 6.1 0.5 0.6 .6 3.6 0.4 5.0 0.5 0.9 9.0 3.0 0.3 7.4 1.0 3.9 9.3 1 3.3 0.5 4.8 0.4 1.8 6.0 2.7 0.2 
7.0 0.6 1.S 10.2 3.40 l'.4 IApproxir.rn te. 11.2 1.4 2.5 12.11 6.7, 1.01 11.6 0.6 2.0 4.8 9.3 0.4 
1.5 0.4 1.8 • 
.2 
·· ·i.ol 0.4 . 1.3 0.2 1.0 7.1 0.21 
1.3 0.4 o.s •7.8 
.••.. 1 0.2, 0.9 0.2 1.1 5.0 0.4 0.1 
2.5 0.5 1.5 • .1 ..... 0.2 
0.6 0.1 0.9 *16.3 . .... 0.1, 1.3 0.4 0.9 •22.2 .. . . . 0.3 
3. Digestion coefficients based on Johnson Grass Hay. 4. Digestion coefficients based on Sor ghum Silage. Ii. D igestion coefficients based on Red Clover . 
• 
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The following list crives approximately the number of pounds 
of digestibl protein, carbohydrates and fat in one ton each ol 
the feeds named: · 
Protein, 
lbs. 
Alfalfa hay . . . . . . . . . . . . . . . . . . . . . . . . . 220 
Alfalfa-green . . . . . . . . . . . . . . . . . . . . . . 78 
Bermuda hay . . . . . . . . . . . . . . . . . . . . . . . 115 
Bran .... . .... . . . . .................. 244 
Beet pulp-wet . . . . . . . . . . . . . . . . . . . . . 12 
Corn cho.p . . . . . . . . . . . . . . . . . . . . . . . . . . 158 
Corn and cob meal .. ., . . . . . . . . . . . . . . . . 98 
Corn stover . . . . . . . . . . . . . . . . . . . . . . . . . 36 
Corn silage . . . . . . . . . . . . . . . . . . . . . . . . . 18 
otton-seed meal . . . . . . . . . . . . . . . . . . . . 744 
Dried brewers' grains........... . .. .. 314 
Ground barley . . . . . . .. .. . . . . . . . . . . . . 174 
Green peas and oats. . . . . . . . . . . . . . . . . . 36 
Gluten feed . . . . . . . . . . . . . . . . . . . . . . . . . 446 
Hominy feed . . . . . . . . . . . . . . . . . . . . . . . 150 
Mangels . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Malt sprouts . . . . . . . . . . . . . . . . . . . . . . . . 372 
Middlings . . . . . . . . . . . . . . . . . . . . . . . . . . 256 
Oats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 
Oat traw . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Oat hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 
il meal-op . ......... · .. ... . . .. : . .. . 586 
Oil meal- np . . . . . . . . . . . . . . . . . . . . . . . . 564 
Pea vine straw . . . . . . . . . . . . . . . . . . . . . . 86 
Red clover-gr en . . . . . . . . . . . . . . . . . . . 58 
Redtop bay . . . . . . . . . . . . . . . . . . . . . . . . . 96 
Sugar beets . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Timothy hay . . . . . . . . . . . . . . . . . . . . . . . . 56 
What ................ . .. . .. .. .. ... 204 
Wheat straw. . . . . . . . . . . . . . . . . . . . . . . . . 8 
Carbo-
hydrates, 
lbs. 
792 
254 
760 
772 
146 
1,334 
1,260 
648 
226 
338 
627 
1,312 
142 
962 
1,104 
108 
742 
1,060 
946 
772 
928 
802 
802 
646 
~96 
938 
204 
868 
1,384 
726 
Fat, 
lbs. 
24 
10 
27 
6lJ 
86 
70 
14 
14 
16b 
102 
3~ 
4 
50 
136 
2 
34 
6b 
84 
16 
30 
140 
56 
16 
14 
20 
~ 
28 
34 
~ 
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WEIGH'P A D l\1EA URE OF FEED ST FFS. t 
'l'he following may be found useful in compounding rations: 
Cotton seed meal"" ... . ......... .. ... . . 
Brewer.<; ' grains (dried ) t< • ••• ••• • • •• • •• 
Wheat middlino's (flonr ) "" . .. . .... .. .. . 
Wheat middlings (standard)• . .. . . ... . 
Wheat mixed f eed• .. ... . .... . . . ..... . 
Wheat bran• . . .. . .. . ... .. ......... .. . 
Whal oats• .. . ...... . . . .. .. .. . . . .... . 
Ground oats• . . .. . .. . . .. . . .. . . . ..... . . 
Whole corn • ... ... . .. . ... . ........ . . . 
orn meal• . .. . ...... .. ............. . 
Corn and cob meal • .. .. . . . .......... . . 
Corn bran• ...... . .... .... .... . ..... . 
Hominy meal• ... . ......... . .. .... ... . 
on1 and oat f ed (Victor )• .... .. . .. . . 
Rice bran .. . . .. .. ..... .. . . .......... . 
Ri e polish ....... . . . ..... .. .... . . . .. . 
otton s ed hulls . . .. . . . .. . .. . ....... . 
Alfalfa meal ........ . .... . ........ . . . 
Molasses (blacks trap ) .. . .. ... . ....... . 
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TABLE No. 3. 
One Quart 
weighs 
1.5 lbs. 
0.6 " 
1.2 " 
0.8 " 
0.6 " 
0.5 ' ' 
1.0 , , 
0.7 " 
1.7 " 
1.5 '' 
1.4 " 
U.5 '' 
1.1 " 
0.7 " 
0.8 " 
1.2 ' ' 
0.26 ' ' 
1.0 " 
3.0 " 
One Pound 
measures 
0.7 qts. 
1.7 " 
0.8 '' 
1.3 " 
1.7 " 
2.0 ,, 
1.0 " 
1.4 " 
0.6 " 
0.7 " 
0.7 ,, 
2.0 " 
0.9 ,, 
1.4 " 
1.3 " 
0.8 " 
3.8 " 
1.0 " 
0.3 ,, 
Table No. 3 is given as a convenient 'ready reckoner" to 
enab le the f eed r to compound rations with as little trouble as 
Pos ible. 
T t has b n arranged to show the amount of "total dry 
matt r" and " digestible nutrients" in 1, 2 3, 4, 5, and 10 pound8 
of a numb r of available fe ding stuffs, based upon their average 
composition and percentag digestibility. 
For example: If the f eder de ires to u 10 pounds shelled 
corn and 12 pounds alfalfa hay for a day's ration, by consulting 
the table he will find that the two fe ds contain the followiug 
amount fl.Ch of dry matt r and digestible nutrients: 
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Carbo-
Dry Matter. Protein. hydrates. Fat. 
lbs. lbs. lbs. lbs. lbs. 
10 Gorn .............. 8.94 0.78 6.68 0.43 
12 Alfalfa hay . ....... 10.99 1.27 4.66 0.10 
19.93 2.05 11.34 0.53 
In an earlier part of this bulletin it was mentioned that the 
fat in a foodstuff was equivalent to 214 (2.25} times its amount 
in carbohydrates, because when burned up it gave 214 times 
as much heat. Consequently, we have to multiply the 0.53 
pounds of fat in the above by 214 to reduce it to its <iarbohydrate 
equivalent, and then add it to the carbohydrates already present, 
thus: 
0.53 pounds multiplied by 2.25 equals 1.19 pounds. This 
added to 11.34 pounds (the amount of carbohydrates present 
in the ration ) gives 11.34 plus 1.19 equals 12.53 pounds of total 
carbohydrates. I t should be remembered, then, that the amounts 
given in the " Fat" colittmn have always to be reduced as above 
.'tplained to get the amount of total ca1·bohydrates, but which 
need only be done after adding iip the amwwnt in the ratio'»: 
as a whole, and as has been done in the above illustration. 
If we desire to know the nutritive ratio of the above ration, 
we simply divide the amount of total carbohydrates by t;be 
amount of digestible protein, thus : 12.53 divided by 2.05 equals 
6.1, which is the ratio between the protein and carbohydrates, 
and taking the former as the unit 1, is expressed as 1 :6.1 (one 
to six and one-tentth). 
In compounding rations, it is usually necessary to make 
trials, with the standard as a guide, and often takes several ot 
thes before approximating the standard requirements. Pre-
uming that we wanted to compound a ration fol." a mUle, or 
horse, weighing 1,000 pounds, and at hard work, we would tirst 
consult Table No. 1 to get the standard, which we would filld 
to be: 
Dry Matter. 
lb . 
23.0 
Protein. 
lb . 
2.3 
Total 
arbohydrates. 
lbs. 
14.3 
Nutritive Ratio. 
l :6 :2 
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' If corn, corn fodder and pea vine hay should be our available 
feeding materials, we coµld, by consulting Table No. 3, make 
the following trial: 
Carbo-
Dry Matter. Protein. hydrates. Fat. 
lbs. lbs. lbs. lbs. lbs. 
10 Corn ......... . . .. . 8.94 0.78 6.68 0.43 
5 Pea vine hay .. ..... 4.41 0.47 1.92 0.06 
10 Corn fodder ........ 9.11 0.53 4.33 0.20 
22.46 1.78 12.93 0.69 
Or, after the fat was reduced, would be: 
Dry Matter. 
lbs. 
22.46 
Standard . . . . . . . . . . . . . 23.0 
Protein. 
lbs. 
1.78 
2.3 
Total 
Carbo-
hydrate. 
lbs. 
14.48 
14.3 
Nut. Ratio. 
1:8.2 
1:6.2 
Although the total carbohydrates are close enough, this trial 
ration is deficient in protein, and a little below in dry matte1 
(which is not a serious deficiency so long as the required amount 
of the nutrients is present), with the ratio too wide. · 
The cheapest available source of protein we have is cottou 
seed meal. By consulting Table No. 3, we :find that one and one-
half pounds of this feed contain 1.38 pounds dry matter; 0.56 
Pounds protein, and 0.65 pounds total carbohydrates, which, 
When added to the above trial ration, gives the following: 
Total 
Carbo-
Dry Matter. Protein. hydrate. Nut Ratio. 
lbs. lbs. lbs. 
22.46 1.78 14.48 
1.38 0.56 0.65 
23.84 2.34 15.13 1:6.4 
Standard ........... . . 2:J.OO 2.iJO 14.30 1 :6.2 \ 
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By the addition of one and one-half pounds of cotton seen 
meal to the 10 pounds corn, 5 pounds pea vine hay, and 10 
pounds corn fodder, therefore, although the caubohydrates are 
slightly in excess, we have compounded a ration which comes 
reasonably close to the standard requirements of a 1,000 pound 
mule, or horse, doing hard work. 
When it is desired to know the digestible nutrients in any 
amount not given· in the table, the result may be obtained by 
adding or multiplying, as the case may be, some of those men-
tioned. For instance: If the nutrients in 7 pounds of a food-
stuff are wanted, add the amounts under 4 and 3, or 5 and 2, 
together; if 15 pounds, mu""ltiply the amounts given for 5 pounds 
by three times, or add 10 and 5 together, etc. 
It will be noticed that in Ta1ble o. 2 "crude fibre" is men-
tioned, but do s not appear in Table No. 3. In the latter the di-
gestible crude fibre ha. be n combin.ed with the digestible carbo-
hydrates, the Eg stible portions of each being considered of 
about equal value in the process of nutrition. 
A consid rable part of the data in Table No. 3 has been ar-
ranged from that given in The Bulletin of the North Carolina 
Department of Agriculture on "Feeding Farm Animals." l>y 
Butler and Kilgore. 
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TABLE No. Ill . 
SHOWING AMOUNT OF DRY MATTER AND DIGESTIBLE MA-
TERIALS IN 1, 2, 3, 4, 5 A D 10 POUNDS 
OF FEED STUFFS. 
I Dry I Carbo-
FEEDS IW'g't, Matter, Protein, hydrates, Fats, Lbs. Lbs. Lbs. Lbs. Lbs. 
I 
Oats (horses) ... . . ....... . I . 90 .093 1 .475 .036 
2 1. 780 .186 . 950 .072 
3 2.670 .279 1.425 .108 
4 3.560 :372 1.900 .144 
5 4.450 .465 2.375 . 180 
10 8. 900" .930 4.750 . 360 
Corn (whole grain- 12 ex- 1 .894 I .078 .668 I .043 perlmen.ts with rum!- 2 1. 788 .156 1.336 .086 
nants). 3 2.682 .234 2.004 .129 4 3.576 .312 2.672 
I 
. 172 
5 4.470 .390 3. 340 .215 
10 8.940 .780 6.680 .430 
-
Corn meal (5 experiments 1 .850 . 055 .639 .035 
with ruminants). 2 1. 700 .110 1.278 .070 3 2. 550 .165 1. 917 .105 
4 3.400 .220 2.556 .140 
5 4.250 .275 3.195 .175 
10 8.500 .550 6.390 .350 I 
--I 
Corn and cob meal (rum!- 1 . 849 .044 . 600 I .029 
nan ts). 2 1. 698 .088 1.200 .058 
3 2.547 .132 1.800 . 087 
4 3.396 .176 2 .400 .116 
5 4 .245 .220 3.000 .145 
10 8.490 .440 6.000 . 290 
I 
Corn, cob a nd shuck 1 .796 
. 040 .558 .026 
(ground) . 2 1.592 .080 1.116 .0
52 
3 2.388 .120 1. 674 .078 
4 3.184 .160 2. 232 .104 
5 3.980 .200 2.790 .130 
10 7.960 . 400 5 .580 .260 
Hominy chops .... ...... .. 1 9 .075 
.552 .068 
2 1. 77 .150 1.104 .136 
3 2.667 .225 1.656 .204 
4 3.556 .300 2.208 .272 
5 4.445 .375 2.760 .340 
10 8.890 .750 5.520 .680 
I I 
Wheat ................. . .. 1 . 95 I .102 . 692 I .017 2 1. 790 .204 1.384 . 034 4 2. 685 
I 
.306 2.076 .051 
4 3.580 .408 2.768 
\ 
.068 
5 4.475 . 510 3. 460 .085 
10 8.950 1.020 6.920 .170 
' 
40 
---
Dry Carbo-FEEDS W'g't, Matter, Protein, hydra tes, Fats, 
Lbs. Lbs. Lbs. Lbs. Lbs. 
Wheat bran ............... 1 .881 .121 .392 
\ 
.027 
2 1. 762 .242 .784 .054 
3 2.643 .363 1.176 I . OSl 4 3.524 .484 1.568 .108 5 4.405 .605 1. 960 
I 
.135 
10 8.810 1. 210 3,920 .270 
-- - - -
Wheat middlings I (shorts). 1 .888 .130 .477 .045 
2 1. 776 .260 .954 .090 
3 2.664 .390 1. 431 . 135 
4 3.552 .520 1.908 .180 
5 4 .440 .650 2.3 5 .225 
10 8.880 1.300 4.770 I .450 
--
Rye 
. ·················· ... 
1 .884 .099 .676 .011 
2 1. 768 .198 1.352 . 022 
3 2.652 .297 2.028 .033 
4 3.536 .396 2.704. .044 
5 4.420 .495 S.380 .055 
10 8.840 .990 6.760 .110 
Cotton Seed (raw) ........ 1 .897 .125 .300 .173 
2 1.794 .250 . 600 .346 
3 2.691 .375 .900 ' .519 
4 3.588 
! 
.500 1.200 .692 
5 4. 485 . 625 1. 500 .865 
10 8.970 1.250 3.000 1. 730 
I I I I Cotton seed (roasted) ... .. 1 .94 . 08 .26 .20 
2 1.88 .16 .52 .40 
3 2.82 . 24 .78 .60 
4 3.76 .32 1.04 .80 
5 4 .. 70 . 40 1.10 1.00 
10 9.40 .80 2.20 2.00 
Cotton seed meal (rum!- 1 .918 .372 .169 .122 
nants)-cholce. 2 1.836 . 744 .338 . 244 
3 2.754 1.116 .507 .366 
4 3.672 1.488 .676 .488 
I 5 4.590 1 .860 .845 .610 10 9.180 3.720 1.690 1.220 
I 
Buckwheat 
..... ... .... ···I 1 .874 .077 . 492 .018 2 1. 748 .154 .984 .036 
3 2.622 .231 1.476 .054 
I • :: . 4n6 .308 1.968 . 072 
,I 
5 4.370 .385 2. 460 . .090 
10 8.740 • 770 4.920 .180 
FEEDS 
Brewers' grains, wet ...... 
Brewers' grains, dry ...... 
Rice (clean) .. .. ...... .. .. 
-
-- - -
Rice bran (15 per cent 
hulls) . 
I 
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Dry 
W'g't, Matter, 
Lbs. Lbs. 
-
1 .24 
2 .48 
3 .72 
4 .96 
5 1.20 
10 2.40 
1 .912 
2 1.824 
3 2.736 
4 3.648 
5 4.560 
10 9.120 
1 .87 
2 1. 74 
3 2.61 
4 3.48 
5 4.35 
10 8.70 
- -
1 .90 
2 1. 80 
3 2.70 
4 3.60 
5 4.50 
10 9.00 
Rice polish .. .. .. ..... . .... 1 .89 
2 1. 78 
3 2.67 
4 3.56 
5 4.45 
10 8 .90 
--
l 
I 1 .91 Rice meal (pure bran) ... . 1.82 2 
3 2.73 
4 3.64 
5 4.55 
10 9 .10 
- - - - -
Rough rice 
······ .. ····· .. 
1 .891 
2 1. 782 
3 2.673 
4 3. 564 
5 
! 
4.455 
10 8.910 
I 
I 
I 
Carbo-
Protein, hydrates, 
Lbs. Lbs. 
Fats, 
Lbs. 
--- -----
.04 .09 .01 
.08 .18 .02 
.12 .27 .03 
.16 . 36, . 04 
.20 .45 .05 
. 40 .90 .10 
.200 .322 .060 
.400 .644 .120 
.600 .966 .180 
.800 1.288 .240 
1.000 1. 610 .300 
2.000 3.220 .600 
..... . .... I . ... . 
····· 
... .. . .... 
..... . .... I . .... ..... . .... . .... 
..... . .... I . ... . .... . . .... . .... 
--- - -
.06 .37 .05 
.12 • 74 .10 
.18 1.11 .15 
.24 1.48 .20 
.30 1.85 I .2:\ .60 3.70 .50 
.07 . 60 .04 
.14 1.20 .08 
.21 1.80 .12 
. 28 2. 40 .16 
.35 3.00 I .20 
.70 6.00 I .40 I 
- ---
.09 .40 . 06 
.18 .80 .12 
.27 1.20 .18 
.36 1.60 .24 
.45 2.00 .30 
.90 4.00 .60 
-
. 
. 052 .637 .023 
. 104 1.274 .046 
.156 1. 911 . 069 
.208 2.548 .092 
.260 3.185 .1111 
.520 6.370 .230 
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Dry Carbo- \ 
FEEDS W'g' t, Matter, Protein, h ydrates,! Fats, 
Lbs. Lbs. Lbs. Lbs. Lbs. 
Peanut m eal. ....... .. .. ... 1 .89 .43 . 23 .07 
2 1. 78 .86 .46 .14 
3 2.67 1. 29 .69 .21 
4 3.56 1. 72 .92 .28 
5 4.45 2.15 1.16 .all 
10 8.90 4.30 2.30 .70 
I 
---
Peanut kernels ...... . . . ... 1 .925 .251 .137 .356 
(without hulls) 2 1.850 .502 .274 . 712 
s 2.776 .753 .411 1.068 
4 3.700 1.004 .548 1.424 
5 4.625 1.255 .685 1.780 
10 9. 250 2.510 1. 370 3.560 
Tankage 
·· ··· ·· ·· ··· ······ 
1 .930 .501' 
····· 
.116 
2 1.860 . 1.002 ..... .232 
3 2.790 1.503 ..... .348 
4 3.720 2.004 ..... .464 
5 4. 650 2.505 ..... I .580 10 9.300 5.010 ..... 1.160 
Cane molasses ........... . 1 . 78 ..... .66 ···· · 
(black strap) 2 1. 56 .... . 1.32 . .... 
3 2.34 ..... 1. 98 . .... 
4 3.12 ..... 2. 64 . .... 
5 3.90 ..... 3.30 . .... 
10 7.80 ..... 6.60 . .... 
Beet molasses 
········· ... 
1 . 79 . ... . . 60 I 
. ... . 
2 1.58 . .... 1.20 .. ... 
3 2. 37 ..... 1. 80 . .... 
4 3.16 ..... 2.40 I . .... 5 3.95 ..... 3.00 . .... 
10 7.90 .... . 6.00 I . ... . 
Skimmed milk .. .. . . ... .. .. 1 .094 .029 .052 . 003 
(separator) 2 .188 .058 .104 .006 
3 . 282 .087 .166 .009 
4 . 376 .116 .208 .012 
5 .470 .145 .260 .015 
10 .940 .290 . 520 .030 
Skimmed milk . .. . .. . .. ... 1 . 096 .031 . 047 . 008 
(gravity) 2 .192 .062 .094 . 016 
3 .288 .093 .141 .024 
4 .3 4 .124 .188 . 082 
5 .480 .155 .235 . 040 
10 .960 . 310 .470 .080 
' 
-
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I 
Dry I Carbo-FEEDS W'g't, Matter, Protein, hydrates, Fats, 
Lbs. Lbs. Lbs. Lbs. Lbs . 
But term ilk 
... ... ..... ····I 1 .099 .039 .040 .011 2 .198 .078 . 080 .02Z 
3 .297 .117 .120 .033 
I 
4 .386 .156 . 160 .044 
5 .485 .195 .200 .055 
10 .990 .390 .400 .110 
Oat hay . . . ......... ... . . . 1 .850 .050 .330 .014 
(cut in milk s·tage) 2 1. 700 .100 .660 .028 
3 2.550 .150 . 990 .042 
4 3.400 .200 1.320 . 056 
5 4.250 .250 1. 650 I . 070 
10 8.500 . 600 3.300 I .140 
Oa t straw ................ 1 .908 .012 .386 I .oos 2 1. 816 .024 .772 .016 s 2.724 .036 1.158 . 024 
4 3.632 .048 1.644 I .03Z 
5 4. 540 .060 1.930 l .040 10 9.080 .120 3.860 .080 
Corn fodder . .. . ..... .. .... 1 I .911 I .053 .433 I 
.020 
(leaves) 2 1. 22 .106 .866 .040 3 2. 733 .159 1. 299 .060 
4 I 
3.644 .212 1. 732 . 080 
5 4.555 .266 2.166 .100· 
10 9.110 .530 4. 330 .200 
Corn fodd r .......... ..... 1 .678 I .026 .376 .009 (whole plant) 2 1.356 .052 .760 .018 
3 2.034 .078 1.126 .027 
4 2.712 .104 1.500 .Oi!b 
5 3.390 .130 1. 876 . 045 
10 6.780 .260 3. 750 .090 l 
Corn stover (whole plant 1 .772 . 028 .423 . 007 
except in ear s) 2 1.544 .056 .846 .014 3 2.316 .084 1.269 . 021 
4. 3.088 .112 1.692 .028 
5 3. 60 .140 2.115 .035 
10 7.720 .280 4. 230 .070 
Corn shu cks ..... . ····· · .. 1 .401 .008 
.338 .002 
(huslts ) 2 . 802 . 016 .676 .004 3 1.203 .024 1.014 .006 
4 1.604 .032 1.362 . 008 
6 I 2.005 .040 1.690 .010 10 4.010 .080 S.380 . 020 ' 
FEEDS 
Wheat straw .. .. .. .. ..... \ 
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Dry 
W'g't, Ma tter, 
Lbs . Lbs . 
~ I 
3 
4 
5 
10 
. 904 I 
1.808 
2.712 
3.616 
4.520 
9.040 
Rye straw . . . . . . . . . . . . . . . . 1 . 929 
2 1. 858 
3 2. 787 
4 3. 716 
5 I 4.645 
10 I 9.290 
Rice straw . . . . . . . . . . . . . . . 1 
2 
3 
4 
5 
10 
.88 
1. 76 
2.64 
3 . 52 
4. 40 
8. 80 
I - 1 
Protein, hydrates, Fa.ts, l
l Carbo- I 
Lbs. Lbs. I Lbs. 
.004 
.008 
.012 
.016 
. 020 \ 
. o4o I 
.006 
.012 
.018 
.024 
. 030 
.060 
. 03 
.06 
.09 
.12 
.15 
. 30 
.363 
.726 
1.089 
1.452 
1.815 
3.630 
.406 
.812 
1.218 
1. 624 
Z.030 
4 .060 
.33 
.66 
. 99 
1. 22 
1.65 
8.80 
.004 
.008 
.012 
.016 
.020 
.040 
.004 
.008 
.012 
.016 
.020 
.040 
.01 
.02 
.03 
.04 
.05 
.10 
-----------:--- ---- --·- ----.----
. 0031 
Cotton seed hulls. . . . . . . . . 1 
2 
3 
4 I lg 
C<lw ~ea vine hay . . . . ... . ·I ~ 
I ! 
I 
I lg I 
Alfalfa hay .... ... .. . .... . \ 1 
2 
3 
4 
5 
Soja bean 
10 
hay . . . .. . ..... ·I : 
j J 
.889 
1. 778 
2.667 
3 . 566 
4 . 445 I 8. 890 
.881 
1. 762 
2. 643 
3.524 
4.405 
8.810 
.006 
. 009 
.012 
.015 
.030 
.093 
.186 
. 279 
.372 
. 465 
. 930 
.831 
.662 
.993 
1.324 
1.655 
3.310 
.384 I 
.768 
1.152 
1.536 
1. 920 
3.840 
.017 
.034 
.051 
.068 
.085 
.170 
. 012 
.OZi 
.0311 
.048 
.060 
.120 
----.----·;-----:--~ 
.916 
1.832 
2.748 
3. 664 
4.580 
9.160 
.887 
1. 774 
2. 661 
3. 548 
4.435 
8. 870 
.106 
.212 
.318 
. 424 
.530 
1.060 
.109 
. 218 
.827 
. 436 
.545 
1.090 
.889 
.778 
1.167 
1. 556 
1. 945 
3 . 890 
.402 
.804 
1.206 
1.608 
2.010 
4.020 
.009 
.018 
.027 
.0311 
. 04~ 
.090 
. 011! 
.030 
.045 
.060 
.075 
.150 
45 
I 
Dey Carbo-1 
FEEDS W'g't, Ma tter, Protein, hydrates, Fats, 
Lbs. Lbs. Lbs. Lbs. Lbs. 
Velvet bean hay . . ... . .. ... 1 . 900 .096 .525 .014 
2 1 .800 .192 1.050 .028 
3 2.700 .288 1.575 .042 
4 3.600 . 384 2.100 .066 
5 I 4.500 . 480 2.625 .070 10 9. 000 .960 5.250 .140 I i 
Vetch hay 
··· ········· ···. 
1 
\ 
. 88 7 .129 .376 .014 
2 1. 774 .268 . 752 . 028 
3 2 . 661 .387 1.128 .042 
4 3.648 .516 1.604 .056 
5 4.435 .645 1. 880 .070 
10 8. 870 1 . 290 3. 760 . 140 I 
Peanut vlne hay (without I 1 \ .924 .067 .422 . 030 nuts) 2 1. 848 . 134 .844 .060 3 
I 
2.772 .201 1.266 .090 
I 
4 3.696 .268 1 .688 .120 
5 4.620 .335 2 .110 .150 
10 9. 240 . 670 4.220 .300 
I I 
Crimson clover hay .... . .. \ 1 . 904 I .105 .349 . 012 2 1. 808 . 210 .698 .024 3 2. 712 .315 1.047 .036 
4 3.616 l .420 1. 396 .048 5 4 . 520 . 625 1. 745 .060 10 9. 040 1 . 050 3.490 .120 I_ 
-
I 
- - -
-- ~ 
54
1
1
1 
~JH J~! 1:Hi : ~i~ 
3.388 .304 1.536 .084 
4 . 235 .380 1.920 .106 
------- ----:~J-8_. 4_1_0 ___ . _16_0_ ::- 3_._8_40_ .--· 2_1_o_ 
Red clover hay .... . ...... . 
Lespedeza hay ...... .. .... . ' : I . 89 1. 78 
2.67 
3.56 
4.45 
8.90 JI 
,---,·---
.901 Orchard grass hay. . . . . . . . . 1 I 
! I 
10 I 
1. 802 
2.703 
3. 604 
4 . 605 
9. 010 
.08 
. 16 
.24 
.32 
.40 
. 80 
.42 
.84 
1.26 
1.68 
I 2.10 . 4.20 
.02 
. 04 
.06 
.08 
. 10 
.20 
:----
.049 I .423 .014 
.098 .846 . 028 
.147 1 1.269 .042 
.196 1. 69 2 . 066 
.245 2.115 . 070 
. __ · 4_9_0 _ 1_ 4 ·~~l __ .1_4_0_ 
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FEEDS 
l Dry 
W'g't, Matter, Protein, 
Lbs. / Lbs. Lbs. 
Timothy hay .. . .. ......... 1 l . 868 .028 2 1. 736 .056 
3 I 2. 604 . 084 4 3.472 .112 
I 5 I 4. 340 .140 10 8.680 . 280 
I I 
-
Bermuda grass hay ....... . 1 .89 .05 
2 1. 78 .10 
3 2.67 .15 
4 3.56 . 20 
5 I 4.45 .25 10 8.90 .50 
I 
------------
-- -- -
1 '1 . 897 2 1. 794 
3 2. 691 
4 3. 588 
·Crab grass hay ........... . 
6 I 4 . 485 
.022 
. 044 
.066 
.088 
.110 
.220 10 I 8.970 
~-----------'---
Millet hay (cat tall) ...... . 1 I . 895 
2 1. 790 
3 I 2.685 
4 3. 5 0 
10 8.950 5 I 4 . 475 
.062 
.124 
. 186 
.24 
. 310 
. 620 
Kentucky 1blue grass hay . ·I 1 ,-~9--~-
2 1. 5 .10 
4 3 . 16 .20 
5 3.95 .25 
10 7 . 90 . 50 
Carbo-
hydrates, Fats, 
Lbs. Lbs. 
.434 .014 
.868 .028 
1.302 .042 
1. 736 .056 
2.170 .070 
4.340 .140 
I 
.39 .01 
. 78 .02 
1.17 .03 
1. 56 .04 
1.95 .05 
3.90 .10 
----, - -
.4 28 .006 
.856 .012 
1.284 .01 
1. 712 . 024 
2.140 .030 
4. 280 . 060 
. 421 . 009 
.842 .01 
1. 263 . 027 
1.6 4 .036 
2.105 .04 5 
4.210 . 090 
.37 .019 
.74 . 038 
1.11 . 057 
1.48 .076 
1.85 .095 
3.70 . 190 I 
3 I 2.37 .15 
I 
__ _,_\ 1--,~-------
Johnson grass hay ........ 1 
1 
. 89 .03 .41 .008 
2 1. 7 .06 .82 . 016 
3 2.67 .09 1.23 .024 
I ~ 11 !:~~ :i~ ~:i~ :~!~ 10 8. 90 . 30 4 .10 . 080 
- ----------'--- ---- ---· ---
"Fifine" hay (Paille ftne) .. \ 1 \ . 909 
I 2 I 1. 18 
I 3 I 2. 727 
I 4 I S.636 
I 
s I 4. 54& 
10 9. 090 
I 
. 044 
. 088 
.132 
. 176 
. 220 
.440 
. 410 . 00 
.820 .016 
1. 230 . 024 
1. 640 . 032 
2.050 .040 
4 . 100 .080 
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FEEDS 
Dry 
W'g't, Matter, 
Lbs. Lbs. 
Co rn .silage .... ...... .. ... . 
' 
1 
2 
3 
4 
5 
10 
Sorghum silage.... . ....... 1 
2 
3 
4 
6 
10 
Canetop s ilage. . . . . . . . .. . . . 1 
2 
3 
4 
5 
10 
Soja bean silage. . . . . . . . . . 1 
2 
3 
4 
5 
10 
I 
Cowpea s ilage....... . . .... 1 
2 
3 
4 
5 
10 
.290 
.580 
. 870 
1.160 
1.450 
2.900 
.239 
.478 
. 717 
. 956 
1.195 
2.390 
.233 
. 466 
. 699 
.932 
1.165 
2.330 
. 25 
.516 
.774 
1.032 
1. 290 
2.580 
. 207 
. 414 
.62·1 
.8 28 
1.035 
2. 070 
Carbo-
Protein, hydrates, Fats, 
Lbs. Lbs. Lbs. 
.014 
.028 
.042 
.056 
.070 
.140 
.006 
. 012 
.018 
.024 
.030 
.060 
.009 
.018 
.027 
.036 
.045 
.090 
.027 
.054 
.0 1 
. 108 
.135 
.270 
. 015 
.030 
.045 
.060 
. 07 5 
.150 
I 
.142 I 
.284 
.426 l 
. 568 J 
1.420 . 710 I 
.003 
.006 
.009 
.012 
.015 
.030 
.149 .002 
.298 .004 
.447 .006 
.596 .008 
1.490 .020 . 745 I .010 
.135 .003 
.270 .006 
.405 .009 
.540 . 012 
.675 .015 
1. 350 . 030 
. 087 . 013 
. 174 .026 
.261 .039 
. 348 . 052 
.435 .065 
.870 .130 
. 086 . 010 
.172 .020 
.258 . 030 
.344 .04 0 
.430 .050 
.860 .100 
---- ---- ---- ----
. .. ... ... 
1
- 1-\ .21 .006 .12 I Sorghum (green) 2 .42 . 012 . 24 I .004 .008 
. 012 
.016 
.020 
.040 J i ;i :lii JI I 
-~~-------:---'----:----:----::--~ 
orn (green) ............ · · 1 2 
3 
4 
5 
10 
.21 
.42 
. 63 
.84 
1.05 
2.10 
.009 
.018 
. 027 
. 036 
. 045 
.090 
.12 
.24 
.36 
. 48 
.60 
1.20 
.003 
.006 
.009 
. 012 
.015 
.030 
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Dry Carbo- \ 
FEEDS \w·g>t, Matter, Protein, hydrates, Fats, 
Lbs. Lbs. Lbs. Lbs. I Lbs. I 
Oats (green) Jn bloom ..... 1 .38 .03 .19 .01 
2 .76 .06 .38 .02 
3 1.14 .09 .57 .03 
4 1.52 .12 .76 .04 
5 1. 90 .15 . 95 .05 
10 3.80 .30 1.90 .10 
Alfalfa (green) ........... . 1 .28 .04 .13 I .005 
2 .56 .08 .26 .010 
3 .84 .12 .39 .015 
4 1.12 .16 .52 .020 
5 1.40 .20 . 65 .025 
10 2.80 .40 1.30 .060 
- -
I 
-
-
Cow pea (green) 
···· ·· ···· 
l .16 . 02 . 09 .002 
2 .32 .04 .18 .004 
3 .48 .06 .27 .006 
4 . 64 .08 .36 .008 
5 .80 .10 .45 .010 
10 1.60 .20 .90 .020 
--
- -
- -- -----
Lespedeza (green) ....... . . 1 .267 .020 .136 .004 
2 .534 . 040 .272 .008 
3 .801 .060 .408 .012 
4 1.068 . 080 .544 .016 
5 1.335 .100 .680 . 020 
10 2.670 .200 1.360 .040 
I 
Rye (green) .............. 1 .23 .02 .14 .004 
2 .46 .04 .28 .008 
3 .69 .06 .42 .012 
4 .92 .08 .56 .016 
5 1.15 .10 .70 .020 
10 2.30 .20 .140 .040 
Cabbage .................. \ 1 .10 .02 . 08 I .004 2 . 20 .04 .16 .008 
3 .30 .06 .24 .012 
4 . 40 .08 . 32 .016 
5 .50 .10 .40 .020 
10 1.00 .20 .80 .040 
Rutabagas .... ............ \ 1 . 11 .01 .08 .002 
2 .22 .02 .16 .004 
3 .83 .03 .24 .006 
4 .44 .04 .32 .008 
5 .56 .05 . 40 .010 
10 1.10 .10 .80 .020 
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Dry Carbo-
Fats, FBEDS W'g't, Matter, Protein, hydrates, 
Lbs. Lbs. Lbs. Lbs. Lbs. 
Carrots 
. ···· ···· ···· ····· · 
1 .11 .008 .08 . 002 
2 .22 .016 .16 .004 
3 .33 . 024 .24 .006 
4 .44 .032 . 32 .008 
5 .55 .040 .40 .010 
10 1.10 . 080 .80 .020 
Mangel Wurtzel .. .. .. ..... 1 .09 . 01 .05 .001 
2 .18 .02 .10 . 002 
3 .27 .03 .15 .003 
4 .36 .04 .20 .004 
5 .45 .05 .25 .005 
10 .90 .10 .50 .010 
Rape 
······ ...... ······ ... 
1 .16 .02 .08 . 002 
2 .32 .04 .16 .004 g .48 .06 .24 .006 
4 .64 .08 .32 .008 
5 .80 .10 .40 .010 
10 1.60 . 20 .80 .020 
--- --·-·-
I I Potatoes, Irish . . ........... 1 .21 .009 .16 .001 
2 .42 .018 .32 .002 
3 . 63 .027 .48 . 003 
4 .84 .036 .64 .004 
5 1.05 .045 .80 . 005 
10 2.10 .090 1.60 .010 
I 
\ 
I 
Potatoes, sweet ....... .... . 1 .29 .009 .22 . 003 
2 .58 .018 .44 . .006 
3 .87 .027 .66 .009 
4 1.16 .036 .88 .012 
5 1.45 .045 1.10 .015 
10 2.90 .090 2.20 .030 . 
I 
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A FEW SAMPLE RATIONS WHICH MAY BE COM-
POUNDED OF OUR AVAILABLE STOCK FOODS. 
Information previously afforded in this bulletin is sufficient 
to enable the feeder to select for himself the different available 
stock foods, and to arrange and balance them for his various 
needs. 
To further assist him, however, we have given below a num-
ber of sample rations made up of materials given in Tables Nos. 
2 and 3. 
It should be stated that in all of the rations mentioned, 
except when otherwise stated, the amount and proportion of the 
differ nt materials are for the daily requirements of animals 
per one .thousand pounds live weight. In the ease of single ani-
mals weighing more or less than 1,000 pounds, the amount of 
the food should be changed in proportion to their weight. This 
correction may be approximated by adopting the simple ''rule 
of three,'' although productivity, rather than difference in 
w igbt, has to be considered. · 
Again, animals at work should have their day 's ration divided 
into three parts and given morning, noon and night, with the 
gr ater bulk of the hay, or other roughage, along with the night 
feed. In the ease of young or idle animals, this division is not 
s neees ary, as they are generally allowed free access to food 
of some kind. 
When work animals have "off" or idle days, their food should 
be reduced in quantity. 
Animals doing light or medium work should have their food 
.regulated, both as to amount and " balance,'' according to their 
needs, as can be seen by ref erring to the ''standards'' on Table 
No. 1. 
When cattle are at pasture, only the concentrated part of 
-their rations may be considered, as the former will take the 
place of the roughage mentioned in the sample rations. 
When hogs (swine) have the run of a suitable pasture, the 
amount of th ir cone ntrated food may be reduced. 
In ord r to ascertain the cost of. any of the sample rations, 
it is only n ee ary to make a simple calculation based upon the 
.current prices of the materials used. 
51 
RA 'l'lONS F'OR HORSES OR MULES PER 1,000 POUNDS 
LIVE WEIGHT DOING HARD WORK. 
Food Materials-
Pounds. (1) 
Oats (grain) 
Peavine hay 
. . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . 13 
15 
(2) 
Cotton seed meal ..................... .' . . . . 3 
Corn meal, or corn and cob meal. . . . . . . . . . . . 11 
Corn fodder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
(3) 
Cow peas (gt·ain) . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Oats (grain) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Corn fodder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
(4) 
Oats (grain) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Mixed grass and clover hay. . . . . . . . . . . . . . . . 15 
(5) 
Corn (grain) ... ; . . . . . . . . . . . . . . . . . . . . . . . . 8 
Oats (grain) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Pea vine hay............................. 15 
(6) 
Cotton seed meal ............... · · · · · · · · · · 
Corn and cob meal ............ · · · · · · · · · · · · 
2 
8 
Molasses ( blackstrap) . . . . . . . . . . . . . . . . . . . . . . 11 
P . h ea vine ay .............. · · · · · · · · · · · · · · · 15 
Total 
Pounds. 
28 
27 . 
30 
30 
(The above is something over the standard in amount, but 
may be used for a 1,200-pound to a 1,300-pound hard-working 
horse or mule.) 
• 
(7) 
Molasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Alfalfa hay . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 16 31 
(The above ration can best be used by absorbing as much 
of the molasses as possible with the hay, chopped. Its nutritiv.e 
ratio is somewhat wider than the standard.) 
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(8) 
Molasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Cotton seed meal . . . . . . . . . . . . . . . . . . . . . . . . . 2 
C<>rn and cob meal. . . . . . . . . . . . . . . . . . . . . . . . 8 
Pea vine hay...... . ...... ..... ..... .. .. . .. 15 ' 31 
(9) 
Oats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Rice bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Cotton seed meal . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Molasses .................... .... ..... : . . . . 10 
Pea vine hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 29 
The following four rations are for a 1,200-pound horse or mule 
doing bard work: 
(10) 
Cotton seed meal. . . . ......... . . .......... . 
Rice meal (pure bran) . .. . .. . ........ .... . 
Corn . . .. ............ . ..... . ........ .. . . . 
Crab grass hay ............ .. ............. . 
(11) 
1% 
8 
8 
15 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Rice meal (pure bran).................... 8 
Molasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Alf al fa hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
(12) 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Rice meal (pure :bran).. . . ................ 8 
Pea vine hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
(13) 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Corn and cob meal. . . . . . . . . . . . . . . . . . . . . . . . 11 
32% 
33 
Cotton seed hulls. . . . . . . . . . . . . . . . . . . . . . . . . . 2 • 
Pea vine, alfalfa or lespedeza hay . . . . . . . . . . . 15 30 
(For all practical purpos s, alfalfa, pea vine and good lespe-
deza hays may be u ed int rcbangeably as roughage.) 
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RATI01'S FOR MILCH COWS, PER 1,000 POUNDS LIVE 
WEIGHT. 
Total 
(1) Pounds. P-0unds. 
Corn, or corn and cob meal. . . . . . . . . . . . . . . . . 4 
Pea vine hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 29 
(2) 
Rice bran ... . . ...................... ,. . . . 6 
Sweet potatoes. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Pea vine hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 36 
(3) 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Corn, or corn and cob, meal. . . . . . . . . . . . . . . . 3 
Corn stover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Crab grass hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
(4) 
Cotton seed meal ....................... · · · 2 
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Corn, or corn and cob, meal ........... · · · · · · 6 
Corn fodder . .......................... · . · 18 
(5) 
2 
Corn, or corn and cob, meal ........ · · · · · · · · · 8 
Rice bran . . . . ......................... . . · 4 
Cotton seed meal .. .... .... · · · · · · · · · · · · · · · · 
Pea vine hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
(6) 
-
Cotton seed .meal .......... · · · · · · · · · · · · · · · · 
Corn and cob meal ....... ················· 
Corn stover .................... · · · · · · · · · · · 
3 
3 
6 
8 Pea. vine hay .... ...... ..... ... · · · · · · · · · · · 
Corn silage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
(7) 
Cotton seed meal .............. .. · · · · · · · · · · 3 
Rice bran .......................... ·.····· 8 
Molasses " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Mixed grass hay . ......................... 14 
32 
30 
60 
35 
54 
(8) 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Cotton seed hulls. . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Pea vine hay............................. 10 
Corn stover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 29 
(9) 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Cott~m seed hulls. . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Pea vine hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 37 
RATIONS FOR FATTENING CATTLE, PER 1,000 POTINDS 
LIVE WEIGHT. 
(1) 
Total 
Pounds. Pounds. 
Cotton seed meal. . . . .. . . . . . .. . . . .. . . . . .. . 4 to 8 
Cotton seed hulls .............. .. .... . .... 20 to 25 24 to 33 
(2) 
Cotton seed meal. . . • • • . . . . . . . . . . . . . . . . . . . . 6 
Molasses . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 10 
Cotton seed hulls. . . . . . . . . . . . . . . . . . . . . .. . . . . 22 313 
' (3) 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Rice bran................................. 8 
Molasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Mixed grass hay. . . . . . . . . . . . . . . . . . . . . . . . . . 14 35 . 
(4) . 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Cotton seed hulls.... . . . . . . . . . . . . . . . . . . . . . . 15 
Sorghum silage. . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 44 
(5) 
Cotton seed. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 8 
Rice polish . ....... , . . . . . . . . . . . . . . . . . . . . . . 4 
Alfalfa or pea vine hay. . . . . . . . . . . . . . . . . . . . 5 
Grass (Johnson) hay...................... 10 27 
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(6) 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Corn, or corn and cob, meal. . . . . . . . . . . . . . . . . 10 
Corn f-0dder ............... '. . . . . . . . . . . . . . . 10 
Sweet potatoes. . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 50 
(7) 
Cotton seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Corn, or corn and cob, meal. . . . . . . . . . . . . . . . 8 
Cotton seed hulls ...... .. ... . ...... . .. ; . . . . 25 38 
(8) 
90 to 100 days' feeding period: 
S Pounds 
ilage ........... ..... 50-entire period. 
Cotton seed meal. . . . . . 3- first 30 days. 
Cotton seed meal. . . . . . 4-second 30 days. 
Cotton seed meal. . . . . . 5-balance of period. 
(Corn, sorghum, and cane top silage may be used interchange-
ably.) 
RATIONS FOR FATTENING HOGS (SWINE), PER 1,000 
POUNDS LIVE WEIGHT. 
Total 
(1) Pounds. Pounds. 
Cow peas .. ........ .. .... .... ..... .. .... . . 9 
Corn meal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Sweet potatoes. . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 49 
(2) 
Cow peas.................................. 8 
Wheat middlings. . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 41 
(3) 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Wheat middlings. . .. . . . . . . . .. . .. . . . . . . . . . . . 40 60 
(4) 
Rice meal (pure bran).. .............. ..... 12 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Skim~1ed milk (gravity). ...... .......... ... 37 71 
56 
(5) 
Tankage ................................. 1 part by weight 
Corn meal ..................... : .......... 5 parts by weight 
Freshly made into thick slop with water, and such quantity 
given i{s will be cleaned up with relish by the hogs. 
Molasses may be fed . to hogs, using it as a partial substitute 
for corn, or other carbonaceous concentrate.• 
The sample rations given for the different v·arieties of animals, 
besides those used in Louisiana, have been arranged from bul-
letins of the North Carolina, Florida, Tennessee and Kansas 
Stations. 
*For information as to the raising Of special food crops for hogs, see 
other bulletins of this Station. 
